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Editorial 



TOM ATWOOD 


GIANT SCALE GETS BIGGER 


We keep our ears to the ground so we can 
get a jump on developing trends in the in- 
_ dustry. but sometimes no sleuthing is re- 
quired. We find this to be the case with 
the steady growth in '‘giant-scale" mod- 
eling. 

There are two major organi- 
zations that support giant scale 
modeling, the Quarter Scale 
Association of American 
(QSAA) and the International 
Miniature Aircraft Association 
(1MAA). To fly with the 
QSAA, your plane must be 
both scale and at least -scale 
in size. The IMAA accepts 
planes of at least 80-inch wing- 
span. but this includes sport 
planes as well as scale aircraft. 

Both organizations dedicate 
their fly-ins to the fun of flying 
giant-scale models, not to com- 
petition. Although unlimited 
racing is another facet of the growth in 
large-scale modeling, its competitive na- 
ture distinguishes it from traditional gi- 
ant-scale. 

The IMAA held its 12th Annual Rally 
of the Giants on June 18 to 20 at the 
Richards Gebaur airport in Kansas City, 
MO. Correspondent Kirk Gullach, who 


was involved in coordinating this year's 
event, provided the following brief report 
on this year's Festival. His account shows 
that even the “insiders" in the planning of 
giant-scale events have been surprised by 
the level of interest now being shown. 

“When the 1 14th Jayhawk Squadron 
and 49th Jumbo Squadron, both of the 


Kansas City area, were notified that Kansas 
City was the selected site for the 12th Annual 
IMAA Rally of the Giants, we instantly knew 
that our work was cut out for us. It would take 
the combined effort of both clubs to put on an 


event of this magnitude. 

“Pilots started calling to register in Decem- 
ber. one month before the registration forms 
were printed. The strange part was, there was 
not a big rush to register. Only 200 pilots had 
registered by mid-May. Not nearly as many 
pilots nor manufacturers had registered as 
hoped. Then there was the last-minute fury. 
Pilots were registering at such a rate 
we shut off pre-registration and told 
the pilots to register on site. 

"A week before the rally, we knew 
we had a show. With 30 states repre- 
sented, 437 registered pilots brought 
about 700 giant-scale aircraft. We 
were amazed. This exceeded our 
wildest expectations. We also filled 
38 manufacturers’ booths. I think this 
is testimony that a national rally is 
both wanted and needed to bring pilots and 
planes together from around the country. 

“On Tuesday and Wednesday before the 
June 18 starting date, the winds were very 
strong, so the large tents could not be set up 
until late Wednesday. Two giant tents were 
used for plane storage: the largest was 60x 1 50 
feet in size. There were also two large manu- 


facturers’ tents, as well as tents for regis- 
tration/aircraft inspections, seminars, 
prizes and an impound. 

“We used 1 ,000 feet of runway. The 
flight line started with five stations and 
soon went to six and then seven, 
and even an eighth was used at 
times, given the volume. I saw 
some of the best flying that I 
have ever seen. Two outstanding 
pilots were Frank Noll of Day- 
ton, OH, and Harold Noirfalise 
of Joplin, MO. Both could do a 
roll so smooth and slow that it 
took the entire length of the 
field — and this about 1 5 feet off 
the ground. Of course, Bubba 
Spivey of Lanier R/C showed us 
what hot-dog flying was all 
about with his Stingers. (There 
was so much smoke from his 
plane, not a single insect was in 
sight.) 

"One couldn’t help but notice the wide 
variety of airplanes. These included 
warbirds, acrobatic, civilian, antiques, 
jets and fun-fly ships. The quality of 
some of these models was really aston- 
ishing. 

“Every pilot received a grab bag. The 
sum total of these prizes came to over 
SI 7,000. (Handling this many prizes was 
a full time job in itself.) Thanks to all who 
supported the pilots with their donations. 

“Friday night, over 450 people en- 
joyed a Kansas city barbecue with coun- 
try music and square dancing afterward. 
To sum it up, it was not the two clubs that 
made the greatest rally ever, but the pi- 
lots who attended. They brought with 
them the camaraderie, fellowship, good 
times and. of course, the entertainment.” 

Our thanks to Kirk for the report. Here 
are the addresses of the organizations 
mentioned: IMAA, Don E. Vinyard, Sec- 
retary, 205 South Hilldale Road. Salina. 
KS 67401; (913) 823-5569: QSAA. P.O. 
Box 13980. Las Vegas. NV 891 12; (702) 
293-0035. 



Site of the IMAA 12th Annual Rally of the Giants. 
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The Perfect Weekend 
Warriors 


Ml AIR proudly presents a truly rugged, original all-American ARF 
line of R/C aircraft. Wing skins, fuselage and tail section are made of 
strong corrugated polypropylene by Coroplast. 

1 '/2-pound Styrofoam wing-cores and fuselage components help 
keep airframe light. Hard vinyl-covered fuselage components and 
trim; vacu-formed vinyl cowls, wing tips and wheel pants for greater 
strength with less weight. NEW! An exclusive bonding process 
makes these aircraft possible. 


Ml AIR 

i;i 


For more information, call (702) 367-2036; 
fax: (702) 367-2199. 

Dealers welcome 


31 1 1 South Valley View Blvd., 
Suite Z-102, 
Las Vegas NV 89102 


Psycho Aerobat 
63 wingspan 
60 - 108 2c engines 
7-8 lbs. 


Albatross 
80” wingspan 
8 -9 lbs. 

Rfl . an In onninoc 


Either Aircraft only $179. 95- 


See your local dealer 
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APC 


PROPELLERS 


• Sound Supression Design 

• High Thrust Efficiency 

• Long Fiber Advanced Composite 
Material 

• Proven Performance at US Masters, 
US Nationals, Canadian Nationals, 
and World Championships 

SPORTS SIZES 

5.7 x 3; 6 x 2: 7 x 3, 4, 5, 6, 7. 8, 9, 10 ..... $1 .59 

8x4,5, 6, 7. 8, 9,10 $1.79 

9x4, 5.6. 7. 8, 9.10 $1.99 

9.5x4.5:10x3,4, 5, 6, 7. 8. 9.10 $2.29 

11x3,4, 5, 6. 7, 8.9 $2.49 

11.5x4:12x6, 7, 8; $2.89 

13x6 $4.25 

REVERSE PITCH PUSHER: 

9x6:10x6, 7, 8:11x6,7 $3.95 

COMPETITION: 

6.3 x4; 6.5 x 3.7: 7.8 x 4, 6, 7: 9 x 6.5, 8.5; 9.5 x 

6.5N, 7N.7.5N.8N. 8.5N: 10.5x4.5 $3.95 

11x10,11,12, 12W, 13, 14; 

12 x 9. 9W, 10. 10W, 11, 11N, 11.5, 12, 12N, 
12.5, 13. 13N, 14; 12.5x9, 10. 11, 11.5, 12; 

12.5,13.13x9.10 $7.95 

13.5 x 9. 10, 12.5. 13.3, 14: 14 x 6. 8. 10, 12. 13. 
13.5, 14; 14.4 x 10.5, 12, 13, 14.5x 14N: 15 x 8. 
10,11,12:16x8.10,12 $12.95 


MULTIBLADE - Component Propeller Systems 


2- blade: 18x8. 10,12 $22.00 

20x8.10,12,14 $25.00 

22 x 8. 10. 12, 14. 16 $31.00 

24x10.12.14.16. $38.00 

3- Blade: 17x10.18x10:19x11 $33.00 

20x10.12, 14:21 *12. $37.00 

22x10.12, 14,16 $46.00 

24x10,12,14,16 $55 00 

Multi Blade Hubs: 2-Blade 18-19 dia $30 00 

2-Blade 20-21 dia $35 00 

2-Blade 22 dia $40.00 

2- Blade 24 dia $60.00 

3- Blade 17-19 dia $45 00 

3-Blade 20-21 dia $55 00 

3-Blade 22 dia. $65.00 

3-Blade 24 dia. $90.00 

"Contact your local hobby dealer first" 


If he doesn't have what you need, order direct 
from 916-661-6515 

Manufactured by Landing Products 
P.O. Box 938. Knights Landing. CA 95645 



WRITE TO l T S! Wc welcome your commenis and suggestions Letters should he addressed to -Airwaves." Model Airplane News. 251 
Danbury Road. Wilton. CT 06897. Letters may be edited for clarity and brevity. We regret that, owing to the tremendous numbers of letters 
we receive, we cannot respond to every one. 



ANDY RESPONDS 


I read Andy Lennon’s article — "Wing- 
Loading Design” — in the August issue with 
some surprise. I confess. I usually scan his 
stuff because it’s usually more technical 
than suits my style of flying and modeling, 
but his commenis on wing loading caused 
me to take more time for this one. 

Is he trying to make sure we're all awake 
and paying attention? Why else would he 
say that he favors "higher wing loadings 
because they result in smaller, stronger, 
faster and — if you're careful in the design 
and construction phases — less ’draggy’ air- 
craft”? 

Making a plane heavier (higher wing 
loading) won’t magically shrink it. Maybe 
he means that if you build heavy, you get a 
smaller airplane for a fixed weight — but 
why? 

Making a plane heavier won’t make it 
go faster. Yes. you'll have to fly it faster to 
develop the lift necessary, all other factors 
being equal, but you’ll also have higher in- 
duced drag. Your top speed will be lower. 
Talk to any racer about that one. from '/2A 
to unlimited. Lighter is better — and faster. 

Making a plane heavier will only result 
in lower drag if it’s designed and built in- 
telligently. If. by investing some weight in 
a cantilever wing, you can get rid of the 
"draggy” struts, flying and landing wires, 
then that’s weight used wisely. Too often, 
weight added is for a controlled crash/land- 
ing. You don't need a massive landing gear 
to fly — but you might need it to land a “lead 
sled.” 

In-flight loads rise with speed and 
weight. The heavy model will accelerate, 
turn and climb more slowly, and it will take 
up more sky to do maneuvers because of its 
increased speed and momentum. It will re- 
cover from stalls more slowly, as well as 
have longer takeoff and landing runs. It will 
have a higher landing speed and so “arrive” 
with greater force. 

I think that Andy's concern with his 
Swift wing having to withstand a force of 


73.75 pounds in a fast 50-foot radius tum 
is misplaced. He likes "stiff, strong, fully 
sheeted and stress skinned structures.” I 
think he'd have to yank the Swift wing 
harder than 73.75 pounds to break it. 
Again, talk to Formula One racers about 
(a) tight, hard banked turns and (b) struc- 
tural weight and strength. 

Andy makes one point with which I 
have to agree: heavier wing loadings cause 
you to fly closer to stall, so it’s easier to 
enter snap maneuvers. (Hey, that’s just 
what I look for when I take a new plane 
out for a test flight, don't you?) 

Andy has always liked the more aero- 
dynamically advanced approach, but I 
have to question his conclusions this time. 

MARTIN IRVINE 
Kingston, Ontario. Canada 

Martin, your letter takes one paragraph 
out of context, however, your problem in 
understanding it may be shared by many 
others. Hopefully the following will pro- 
vide a better understanding. 

The basis for my statement on higher 
wing loadings is to be found in current, 
full-scale, home-built aircraft, such as 
Glassairs, Langairs and Ventures. These 
sleek, high-performance aircraft all use 
high-lift devices to help to achieve out- 
standing peiformance on relatively mod- 
est horsepower. 

Long ago, their designers realized that 
with low wing loadings, the resulting large 
wing areas required for reasonable, safe 
takeoff and landing speeds were much big- 
ger than was necessary at the much higher 
speeds of cruising and maneuvering flight. 
Larger wings mean bigger, heavier air- 
planes — with more drag, more horse- 
power. more fuel and so on. 

This has led to smaller, more heavily 
loaded airplanes. To provide safe takeoff 
and landing speeds, the smaller wings in- 
corporate high-lift flaps, principally the 
slotted variety. Extended, these almost 
double the wing's lift co-efficient and their 
drag slows these sleek airplanes. Partial 
extension results in slower and shorter 
takeoff runs. 

The smaller overall size drastically re- 
duces their drag and. together with care- 
ful attention to oilier drag sources, ac- 
(Continued on page 10) 
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K&S For Tubing 






ALUMINUM TUBE 

12") 

STOCK 

NO 

SIZE 

PRICE 

EACH 

lOO 

1/16 

.25 

101 

3/32 

30 

102 

1 /8 

30 

103 

5/32 

35 

104 

3/16 

40 

105 

7/32 

.45 

106 

1 /4 

.50 

107' 

«'32 

55 

ROUNO BRASS TUBE (12") 

125 

1/16 

35 

126 

3/32 

.40 

127 

1/8 

40 

128 

8/ 32 

50 

129 

3/16 

55 

130 

7/32 

60 

131 

1/4 

65 

132 

9/32 

70 

133 

5/16 

80 

134 

11/32 

90 

135 

3/8 

1.00 

136 

13/32 

1.10 

137 

7/16 

1 20 

136 

15/32 

1.30 

139 

1/2 

1 40 

140 

17/32 

1 SO 

141 

9/16 

1 60 

142 

19/32 

1.75 

143 

5/8 

1.65 

144 

2* '32 

1 95 

COPPER TUBE (12") 

117 

1/16 

25 

118 

3/32 

30 




SOFT BRASS FUEL TUBING ( 12 T 

iS I 5 i s °~ 




Our carefully engineered line of metal 
products has unlimited uses in the de- 
velopment of all types of projects. All of 
your metal needs available in one place. 


RECTANGULAR MASS TUBS (ir> 


STOCK 

NO 

SIZE 

PRICE 

EACH 

262 

3/32 x 3/16 

l 30 

264 

1/8 x 1/4 

1.40 

266 

5/32 x 5/16 

1 60 

268 

3/16x3/8 

t 85 

BRASS STRIPS (12") 

230 

,016 x 1/4 

25 

231 

016 x 1/2 

35 

232 

016 x 1 

50 

233 

016 x 3/4 

45 

234 

016 x 2 

95 

235 

025 x 1/4 

30 

236 

025 x 1/2 

50 

237 

025 x 1 

90 

238 

025 x 3/4 

65 

239 

025 x 2 

1 70 

240 

032 x 1/4 

35 

241 

032 x 1/2 

55 

242 

032 x 1 

95 

243 

032 x 3/4 

75 

244 

032 x 2 

1.90 

245 

064 x 1/4 

70 

246 

064 x 1/2 

1.15 

247 

064 x 3/4 

1 40 

248 

064 x 1 

1.90 

249 

064 x 2 

3 40 

SQUARE BRASS TUBE (12") 

149 

1 /6 Scjunrc 

65 

150 

3/32 StUMre 

80 

151 

1 /8 Sa^Mrto 

90 

152 

5/32 Squar# 

1 OO 

153 

3/16 Squar* 

1.10 

154 

7/32 Square 

1.20 


255 , 


,1 sqyga. 




BRASS STREAMLINE TUBE (12") 
122 I Small I 90 


SHEET METAL (4 » 10 ) 


STOCK 

NO 

SIZE 

PWCE 
EACH | 


005 Brass 

i 20 

251 

.010 Brass 

1 40 

252 

015 Brass 

1 90 

253 

032 Brass 

3 50 

254 

008 Tin 

90 

255 

016 Alum 

1 00 

256 

032 Alum 

1 40 

257 

064 Alum 

2 20 

258 

Asst Brass 


259 


3 50 | 

BRASS ANGLE (1 

2", 

171 

1 /8 x 1/8 

.55 

172 

5/32 x 5/32 

65 

173 

3/16 x 3/16 

55 

174 

7/32 x 7/32 

60 

175 

1 /4 x 1/4 

65 

BRASS CHANNEL 02") 

181 

1 /8 

70 

182 

5/32 

80 

183 

3/16 

.65 

184 

7/32 

7° 

185 

1 /4 

75 

SOLID BRASS ROD 

(ir) 

159 

020 

10 

160 

1 /32 

12 

161 

3/64 

.15 

162 

1/16 

20 

163 

3/32 

25 

164 

1/8 

40 

165 

5/32 

60 

166 

3/16 

80 

167 

114 

40 

168 

.081 

40 

_1£&_ 

07 2 

as 


Send $1 for catalog and price list to: K&S Engineering, 
6917 W.59th St., Chicago, IL 60638; tel., (312) 586-8503. 




THE ULTIMATE MUFFLER SYSTEM ! 


> LOW NOISE 

> GREAT SOUND 

> EXCELLENT PERFORMANCE 

> 2 CYCLE 
>4 CYCLE 

> CUSTOM FIT - COWLING AVAILABLE 


A MUFFLER DESIGNED SPECIFICALLY FOR THE ULTIMATE 
ALSO AVAILABLE FOR YOUR EXTRA 300 
SMOKE OPTIONAL 


. . . 'WINNE1 BEST OF SHOW; 
COmM ULTIMATE CONTLST 


For o complete cotolog of engine oppWohom ond speofxctiom send 
SI. 00 for posloge and handling to: Slimline Mfg PO Box 3295 
fcomdde. A2 85257 Phone (607) 967 5053 Fox 1602) 967 5030 


Airwaves 



counts for their record-breaking per- 
formance. 

While the wing loadings are higher, 
the overall aircraft weight is actually 
reduced, as are power and fuel require- 
ments. Applying this modern aerody- 
namic technology to R/C model air- 
planes is the basic concept behind my 
articles. 

The use of higher wing loadings and 
slotted flaps, very close attention to 
drag reduction and careful prop selec- 
tion result in smaller airplanes and 
vastly improved performance, yet low 
takeoff and landing speeds. Higher 
wing loadings do not lead to heavier 
models. 

The Swift's outstanding performance 
proves my point. It has flown with rwo 
sizes of APC prop — 10x9 (static rpm 
12,000) and 10x10 (static rpm 1 1 .000). 
It has been piloted by five fellow club 
members who have enjoyed its excellent 
behavior. 

The Swift’s top speed is lOOmph. 
Takeoffs with flaps half extended re- 
quire under 15 feet of ground run. 
Touchdown speed, flaps fully extended, 
is in the low 20s. Stall occurs at I8mph. 
It has an unusually wide speed range— 
and is not a "lead-sled" . Its vertical 
performance is superb; it does vertical 
8s with ease and grace. Penetration is 
excellent; lowering the flaps doesn’t af- 
fect longitudinal trim, the model just 
flies much slower. It's highly maneu- 
verable. yet stable. 

Thanks to the NASA droop, aileron 
control in the stall is effective, but the 
Swift refuses to do more than one or rwo 
rums of a spin, converting to a fast spi- 
ral dive instead. The stressed-skin 
structure absorbs the high "G" maneu- 
vering loads with ease. Its total weight 
of 92 ounces (fueled) compares very fa- 
vorably with 40-size kit models now 
available. 

By your own admission, you "scan" 
my articles. Had you given them more 
consideration, you might not have had 
this misunderstanding. I hope this clari- 
fies things for you. AGL 

(Continued on page 114 ) 
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and stab; all necessary 
vacu-formed plastic 
parts; die-cut bulk- 
heads, formers and 
firewalls; and a custom 
hardware package. 

For more information, 
contact: Wing Mfg.. 

306 E. Simmons, 
Galesburg. IL 61401; 
(309) 342-3009. 


cores for the wing and 
stab. Specs: 
wingspan — 82 inches; 
wing area — 920 
square inches; 
weight — 1 2 to 1 5 
pounds; recommended 
engine size — .48 to .90 
4-stroke or .40 to .60 
2-stroke. The kit will 
include three sets of 
plans; foam-core wing 


Wing Mfg. will soon 
offer a Pro Series 
short kit of the much- 
loved North American 
B-25. Designed by 
scale modeling expert 
Hal Parentl. the B-25 
features all-balsa con- 
struction with foam- 


For those who have 
low blood sugar and 
who simply must eat 
and fly at the same 
4 nn time, inventor Roger 
Kaye of Fort Ann. 
NY. has developed 
what he calls his 
“intuitive" con- 
troller/transmitter. 
The stick moves in 
three axes for pitch, 
roll and yaw control 
and has a trigger and 
two thumb-buttons for the throttle 
and auxiliary channels. While the 
advantages, both civilian and mili- 
tary. of having one hand free are 
obvious. Roger also reports 
that three non-fliers took- 
off. flew and landed 
successfully their first 
time out. Roger 
attributes this to the 
“organic connection" 
the brain makes with 
this unit. Roger's patent- 
ed design is being considered 
for production by a major radio con 
cem. Watch "Airscoop" for updates. 


New products or people behind the scenes — my sources have been put on alert to get the scoop! In this column, 
you 'll find new things that will, at times, cause consternation, and telepathic insults will probably be launched in 
my general direction! But who cares?— it's you. the reader, who matters most! I spy for those who fly! 


Ever want to run a 
stop sign? Well now . 
thanks to Custom 
Air Products, you 
can fly one! The 30- 
inch. pre-sheeted fly- 
ing Stop Sign comes 
with a complete hardware package. 
The manufacturer states that the Stop 
Sign can be flown by any pilot who 
has mastered an advanced trainer, 
and that helicopter-like vertical land- 
ings are possible in 10 to 15mph 
breezes. Its flying weight is 4 to 4 * /2 
pounds with a recommended power- 
plant of a .35 to .40 2-stroke engine. 


Air 

Traffic 

Control 


The complete kit is $49.95 (plus 
shipping). So. if you want to be the 
“constable of the clouds" at your 
field, contact Custom Air Products. 
16931 56th Ave.. Coopersville. MI 
49404; (616)837-6751. 
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Air Scoop 


Agri-Copter 

In the September '91 installment 
of “Airscoop," I highlighted the 
Yamaha/Hirobo R-50 crop duster 
in a piece called "R/C Bug 
Assassin." Thanks to my new 
contact in Japan. Senji Watanabe, 
new information about R/C pest 



control in Japan has come to 
light. These photos of the “Sky 
Robot" manufactured by Kobe 
Giken Co., were recently taken 
during tests at the Himeji Golf 
Country club near Osaka. The 
crop-dusting Sky Robot has a 10- 
foot-long fiberglass fuselage and 
weighs 130 pounds. It's powered 
by a recoil-started, air-cooled 
8.7ci opposed twin-ignition 
engine. Its main rotor is 1 1 feel 
long and payload is up to 55 
pounds. Insecticide is probably 
fed to the machine by an ultra- 
thin tube, such as the one that the 
R-50 uses. Watanabe-san will 
receive a one-year subscription 
for supplying me with this info. 



Here's R/C's cheerful, “design legend” Nick Ziroli (he 
can also be cranky) at the 5th Annual Giant-Scale 
Warbirds Festival in Wilmington, DE, with his new 
IMAA-legal Grumman F9F Panther. I saw the 
Panther fly many times at this meet, and all I can say 
is: very, very impressive. This 72-inch-span Panther 
not only tracks like a pattern ship at 120mph, but it 
turns into a kitten with flaps at landing speeds. The 
highly detailed plans come in three sheets — more 
than 54 square feet! Nick can supply fiberglass inlet 
ducts, engine covers, a vacu-formed canopy, tip- 
tanks and a nose cone. Ready-to-mount retract 
assemblies that will include struts and wheels will be 
available very soon. And what's the best part of this 
verv accurate Ziroli scale success? No cheater 
holes. For more info, con- 
tact Nick Ziroli Plans, 29 
Edgar Dr., Smithtown, NY 
11787. or give Nick a call 
(don't worry he's cheerful 
99 percent of the time) at 
(516) 234-5038. 

Flash! The Aeroplane 
Works (2134 Gilbride Rd., Martinsville. NJ 08836; 
[908] 356-8557) offers many of the Ziroli designs in 
full kit form. The Panther will soon be on their list. 
Get in touch with them; their kit cutting is reported to 
be superb. 



Japanese Cub 

Scale-model trophy winner and 
author Bud Voss has been flying 
R/C airplanes since 1948, and 
many of his scale models reside 
in museums throughout Japan. 

His first successful R/C plane 
was a DeBolt Live Wire that used 
a hard-tube receiver, a 67.5V 
plate battery and a Babcock Mk2 
compound escapement. When he 
isn’t busy with scale-modeling. 
Bud spends time on his other 
hobby: restoring and flying full- 
scale aircraft at Yokota AFB on 
the outskirts of Tokyo. He owns 
and operates the only airworthy 



Piper J3C-65 Cub in Japan! This 
particular Cub rolled off the 
Lockhaven. PA. assembly line on 
September 20, 1946. with the ser- 
ial number 20069 and the U.S. 
registry number NC6844H. It 
was found in pieces in a shed in 
northern Tokyo, where it had 
been since 1973. It was one of 
three Cubs that had been operated 
in Okinawa by the U.S. Air Force 
Kadena Aero Club from 1950 to 
1973, when Okinawa was still 
under U.S. administration. 



Top Flite believes it has created the most accurate sport- 
scale P-51D yet with the “Gold Edition" Mustang, which fea- 
tures an exact-scale outline. With its many vacu-formed 
parts, e.g., a radiator scoop and wing guns, and its comput- 
er-designed interlocking construction, the easy-to-build P- 
51 D has a high degree of authenticity and is an excellent first 
scale project. The Gold Edition Mustang has a 65-inch 
wingspan, a wing area of 734 square inches, and it requires a 
.60 to .91 2-stroke or a .90 to 1.20 4-stroke engine. 


Great Planes has re-created Dean Hull's crowd-pleasing 
Super Skybolt in L5-scale. The kit, which features all-balsa 
construction with many ABS vacu-formed parts, has built-in 
wing tabs that eliminate the need for a building jig and inter- 
locking parts that automatically hold the cabane struts at the 
correct angle for a nearly effortless installation. Specs: 
span — 57 inches; area — 930 square inches; weight — 8 to 9.5 
pounds; recommended power — .60 to .90 2-stroke or .90 to 
1.20 4-stroke. 
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HOW TO: 




RANDY RANDOLPH 


MATCHED LONGERONS AND SPARS 


One of the principal reasons why a fuselage might become twisted, bowed, or otherwise distorted is that it has unmatched 
longerons. The weight and strength of randomly selected balsa spars rarely match, and this leads to mismatched wing panels. 
The photos show a way to ensure that balsa strips match one gpother and are suitable for the job that they must perform in the 
finished airplane. 



1. Strip spars and strips out ot the same balsa sheet. You 'll need a strip- 
per, a straightedge and a telt-tipped pen. In a pinch, you can use a 
straightedge and a modeling knite, but the stripper is inlinitely better. 



2. Using a straightedge, draw a line across the balsa sheet about 1 inch 
Irom one end. This will allow you to match the sides and grain ot each 
strip. 



3. To set the stripper lor square stock, adjust the blade to the width ol the 
sheet. Because ol manufacturing tolerances and climatic conditions, the 
width ol sheet balsa can vary from sheet to sheet. 



5. To complete the slice, turn the sheet over and complete the cuts that 
you just made. Hold the stripper lirmly against the side ol the sheet and 
slice smoothly and evenly. 



4. II you try to cut all the way through thick stock, the blade won t cut the 
wood in a straight line; it will bend and produce an uneven strip. For a 
“truer " strip, cut only a little more than hallway through the stock. 



6. Align Ihe linished strips with the mark you drew on the sheet. Anchor 
the strips about 6 inches Irom the marked end so that they extend horizon- 
tally a tew inches above the workbench. Use a small weight on the end ol 
each strip (in this case, a large paperclip) and measure the Ilex ol each 
strip. Match those that are the same. 
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by MIKE BILLINTON 


Useable power 
in a unique package 


SENSIBLY BUILDING on experience gained with its .46 
and RI20 single-cylinder. 4 -stroke engines, Enya Metal 
Products has moved with some confidence into the multi- 
cylinder market with this SO-degree V-Twin. 

My first vivid impression of this V-Twin was of its ad- 
mirable compactness allied to a purposefully robust and 
refined construction: and first d> mimic impressions on the 
dynamometer were very much in keeping with the initial 
impressions, with instant starts and smooth running imme- 
diately apparent. 

This 2.4ci twin lies approximately midway between its 
forerunners, the 1 .6hp. 1 .2ci single and the 2. 1 hp. R 1 ,2ci 
single — probably a result of combining, in principle, the 
longer valve opening (and breathing) periods of the R 1 20's 
cam design with the lesser breathing capacity of the less- 
powerful 120's smaller valve throughways. Enya appears 
to have used standard 120 cylinder heads with vertical 
valves (the R120 has inclined valves allowing more effec- 
tive breathing) and the compression ratio at which these 
heads have been fitted to this twin is a very low 6.7:1. This 
suggests a recognition that this engine will be attached to 
large, heavy propellers that have considerable inertia and 
operate at modest rpm near to maximum torque points. 

If this is the case, a relative retarding of ignition point 
could be-called for. compared to 120 single-cylin- 
der engines, which, of course operate on much 
smaller, lighter propellers. This retardation is 
best achieved in the “fixed-point” glow-plug 
engine by reducing the compression ratio, and 
an implication of all this is that the use of vari- 
able-point spark ignitions (and. therefore, an 
allowable increase of compression ratio) would 
raise the power levels of this twin significantly. 

As supplied though, the 240 Twin is delightfully easy 
to manage and. not surprisingly, free of detonation, and it 
clearly produces enough power to cope with many large- 
scale projects. 

In comparison with the exemplary vibration-free opera- 


tion of a flat-twin, the V-Twin offers only slightly inferior 
balancing — though both these layouts are superior in this 
aspect when compared with the inclining of cylinders yet 
closer together in front view to the point where they be- 
come in-line. In this event, of course, one cylinder must be 
staggered behind the other, so increasing overall length 
and overhang of the engine, plus resultant crankshaft com- 
plication and some reduction of air cooling to the rear cyl- 
inder. This V-Twin does allow room for an optimal 
method of mounting the engine on traditional wooden 
bearers that extend back into the fuselage nose. 


Standard radial 
mounting for en- 
gine is machined 
out ol bar-stock 
aluminum and is 
more than adequate 
lor the task ol restraining 
this 40cc powerhouse. 


A well-knurled prop driver 
gave continual good pro- 
peller security. 


ENGINE 

REVIEW 
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MECHANICAL POINTS 

A finely produced, aluminum-alloy, die-cast crankcase 
is machined to support a detachable front housing, the 
two cylinders and, at the rear, a ball-race-mounted tim- 
ing gear driven off crankpin extension. This pinion then 
drives the two phosphor-bronze-supported half-speed 
cam pinions — the upper actuates the inlet valves of 
both cylinders and the lower operates the exhaust 
valves. Four studs and nuts secure each aluminum cyl- 
inder (with their inserted, hardened-steel cylinder lin- 
ers) on the upper machined faces of the crankcase 
block. 

Shallow aluminum pistons — with single, cast-iron 
rings — are used, having large cut-aways to clear 
crankweb. Wire circlips secure the floating wristpins 
within the piston. The aluminum-alloy front housing is 
attached to the crankcase with five Allen-head bolts, 
and two ball bearings support the simple, hardened- 
steel crankshaft. This engine has sufficiently small off- 
set between the two cylinders (in plan view) to allow 
both slim connecting-rod big-end bearings to lie on the 
one fairly short crankpin — the rear end of which pro- 
trudes just enough to drive the timing pinion web. Pro- 
peller-driver security is well-thought-out — using stan- 
dard tapered collet that’s fixed with a woodruff key to the shaft, 
and two coned spring washers ensure propeller nut does not 
loosen easily in the event of punchy 4-stroke backfiring or deto- 
nation (none occurred, however.) If required, two threaded pins 
can be fitted to the prop driver front face to further secure the 
propellers against accidental rotation, but these weren’t used in 
this test because I feel that they can weaken the wooden prop 
hubs. Positive, firm tightening of the prop nut prevented any 
propeller-loosening problems throughout testing. 

In familiar Enya style, all valve operatiori is at the rear of 
engine, endowing the V-twin with a clean, unnuttered front end 
that fits well into aircraft designs. Overhead valve operation is 
by way of pushrods and cast-steel rockers that operate at a 1 .5: 1 
ratio advantage, which leads to a fi- 
nal valve lift of about 3.35mm. 

Valve through way diameter is 
10mm compared with the 13mm 
inlets of the R120 engine. Alumi- 
num alloy cylinder heads are held 
to the top face of the aluminum cyl- 
inders by six Allen-head bolts. 

Both the valve seat and the guide 
are machined out of a single piece 
of bronze phosphorous, and induc- 
tion and exhaust tubes are of the 
flanged, bolt-on type. The induc- 
tion tracts are aligned to allow si- 
multaneous, identical operation of 
the two standard 7.5mm-bore G7 
Enya carburetors. These units fea- 
ture the very simple air-bteed idling 
control and main fuel needle only, 
i.e.. no adjustable mid-range mix- 
ture control, though the carbs’ de- 
sign ensures an automatic slightly 
rich mixture in this area. 

The use of more sophisticated 
carburetors with more adjustable 



A very short piston is used with cutaways to clear crank web. Pistons are machined 
out of bar-stock aluminum. Note keyed, tapered collet for the prop driver. 


controls would probably have caused problems in matching cyl- 
inder response for most users, including me. As it turned out, 
attaining nominally equal cylinder output at varied throttle open- 
ings proved quick and easy. 

No muffler is supplied, but an optional ''special” muffler with 
a 29cm flexible extension is available. Tested without the muf- 
fler, the sound output was quite crisp, but not unduly so for such 
a large-capacity engine. This was, no doubt, because it has rela- 
tively low rpm levels and a fairly low compression ratio, and 
it’s a 4-stroke. 

A very sturdy radial/beam mount is supplied, and was used 
during this test to attach the engine to the dynamometer. 


RPM AND 
POWER TESTS 

Open exhaust. Enya no. 3 glow- 
plugs. Fuel: 10 percent 

nitromethane, 15 percent castor. 

A variety of propellers was used, 
ranging in achieved rpm from 
3.600 to 10.600. As stated by the 
manufacturer, steadiness of run- 
ning and actual rpm did improve 
slightly during the first half an hour 
of operation, and the rpm figures 
shown are those measured toward 
the end of that period of running- 
in. 

Enya’s horsepower claim is 3.2 at 
10,500rpm. a practical rpm range 
front 6,000 to 1 1 ,000, with an 
eventual “critical" speed at 
1 1 ,500rpm. As can be seen on the 
test graph at least, the claim ap- 
pears to be quite conservative be- 
cause a substantial output of 
3.62hp (after atmosperic correc- 
tion) was attained at U.lOOrpm. 
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ENGINE REVIEW 


SPECIFICATIONS 

WEIGHTS & DIMENSIONS 

Capacity 2.4488ci(40.129cc) 

Bore 1.222 inch (2.04mm) 

Stroke 1 .044 inch (26.51 mm) 

Stroke/bore ratio 0.854:1 

Timing periods Inlet opens-27' BTDC 

(with 0.002 inch valve lash) Inlet doses-75' A6DC 

— Total 282' 

Exhaust opens-67' BBDC 
Exhaust doses-37’ ATDC 
— Total 284' 

— 0verlap-64‘ 


Connecting-rod centers 42mm 

Engine height 4.8 incfirfl 22.3mm) 

Width 6.3 inch (160mm) (across heads.) 

Length 5.12 inch (130mm) (bockplote to prop driver) 

Width between bearers 1.76 inch (44.7mm) 

Mounting-hole dimensions radial — 4 off 2.126 inch sq. spacing. (54mm) 

beam — 0.78x2.34 inch (20x59.5mm) 

Frontal area 1 5.45 square inches 

Overall weight 3.75 lbs. (1.7 kilo.) 


-0 


FULL-SIZE 
MOUNTING PLATE 


Compression ratio 

Squish dearance 

Squish area 

if*-# 

Geometric-6.73:l 

0.15 sq. inch (13% of piston area) 

RPM on standard fixed-wing propellers: 

(Open exhaust/10% nitro) 

24x12 Punctilio Airflow 3 610 

Squish angle 

O’ 

24x10 Punctilio Airflow 

3,910 

Carburetor bore 

0.414 inch (10.54mm) 

24x8 Punctilio Airflow 

4,200 

Crankshaft diameter 

0.6687 inch (17mm) 

22x10 Merali 

4,320 

Crankpin diameter 

0.3930 inch (10mm) 

24x8 Zinger 

5,300 

Wristpin diameter 

0.275 inch (7mm nominal) 

22x8 Mastro 

5,430 

Crankshaft nose thread . . 

0.370 x 24 TPI ( 3 /8 unf.) 

20x8 Mastro 

5,980 

Wristpin diameter 


20x10 Kavan 

7,050 


Crankshaft weight: 

Piston weight: 

6.1 ounce (173 gms) 

0.55 ounce (15.6 gms) 

Ounce inch/cc 

Gram meter/cc 

9.27 

6.6 

Performance: 

Max. b.hp 

3.62 @111 OOrpm (open exhaust/10% nitro) 

b.hp/pound 

b.hp/kilo 

0.965 

2.13 

Max. torque: 

372 ounce/inches @ 7,800rpm (open exhaust/10% nitro) 

b.hp/square-inch frontal area .... 

0.234 




18x7 Mastro 7,700 

1 8x8 Topflite 8,000 

20x6 Zinger 8,020 

1 5x8 Graupner nylon 1 0,600 

Performance Equivalents: 

b.hp/cubic inch — 1.48 

b.hp/cc 0.09 

Ounce inch/cuhic inch 1 52 


Manufacturer: Enya Metal Products Co. Ltd., Tokyo, Japan U.S. Distributor: Altech 


The manufacturer’s “critical” point of 
1 1 ,500rpm was almost exact, because 
rorque dropped steeply from that point on- 
ward. Valve float was not in evidence (as a 
possible explanation) so this marked fall- 
off would appear to be due to severely re- 
ducing breathing capacity in that rpm 
area — maybe the result of a fairly late 
opening of the inlet valve. This late timing 
is well suited to low/medium rpm ranges. 
Another possible, though strangely vari- 
able. factor is the role of the fixed-point ig- 
nition represented by the glow plug. How- 
ever. combustion sounded clean at all rpm. 
and applying battery current to the glow 
plugs while the engine operated at the high 
rpm/low torque — which can serve to ad- 


vance ignition point — 
had no effect. 

Just as noteworthy 
as the higher-than- 
claimed horsepower 
was that torque pro- 
duction itself was at a 
significantly high 
level, even down in the 
3,OOOrpm area. i.e.. 
well below the man- 
ufacturer's claimed 
speed range, so in 
practice, this allows 
the use of quite large, 
heavy propellers. Similar to test findings on 
the exemplary R 1 20 single-cylinder engine. 



chambers are used — with some surrounding 

there appeared to be no signs that opera- 
tion at such low rpm/full throttle/heavy 


( 5 ? 


n 



Five-sided combustion 
squish area. 
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PHOTOS BY MIKE BILUNGTOW 



loadings caused undue mechanical stress 
to the engine, possibly pointing again to 
the advantageous side of the low com- 
pression ratio of 6.7:1. 

FUEL CONSUMPTION AND SFC 

This was another performance area where 
Enya’s claims (60cc/minute) appeared 
quite conservative. Actual figures of this 
test increased almost linearly with rpm 
from just below 20cc/min. at 3,000rpm to 
53cc/min. at U,300rpm — at all points 
fairly achieved by using the manufac- 
turer-recommended slightly rich fuel set- 
tings. It’s possible that Enya intends to 
ensure that operators have a sufficiently 
generous fuel tank on board in the event 
that quite rich settings are used — which 
the manufacturer doesn't specifically dis- 
courage. Relative fuel efficiency proved 
markedly good considering the low com- 
pression ratio. (Within limits, the higher 
the compression ratio, the belter the effi- 
ciency. with 15:1 being quite usual for 
marathon fuel-efficiency events.) For an 
engine w ith a less precise glow-plug igni- 
tion, running on methanol, at that low 
compression ratio, the best figure of 736 
SFC units was really very credible. Model 
engines tuned for marathon events can 
reach down to 300 SFC units only by us- 


ing the more fuel-efficient combination of 
spark ignition and high compression ra- 
tios. 

IDLING PERFORMANCE 

This was checked only on the fiberglass 
Kavan 20x10 which, in inertia terms, is 
around the midpoint of the various other 
propellers used. Rpm of 1,500 were eas- 
ily achieved, and Enya suggests a reason- 
able idling speed of 1 .800 to 2.000 rpm. 

EQUALIZING 
CARBURETOR SETTINGS 

The manufacturer’s suggestion to check 
each cylinder’s exhaust output for correct 
idling mixture worked well — the idea be- 
ing to look for a halfway point between 
“too clean" and “too smoky" an exhaust. 
However, this method isn’t practical for 
full-throttle/maximum-rpm settings be- 
cause the massively increased air stream 
then easily eliminates the evidence. 

Once break-in had been reasonably 
well-advanced, the method used during 
this test was (after opening both main fuel 
needles an equal amount — three turns) to 
reduce or lean-out fuel How to one cylin- 
der reasonably quickly until the first signs 
of engine rpm decline appeared and then, 
as swiftly as possible, open that needle ap- 
proximately half a 
turn, i.e., to the de- 
sired, slightly rich 
position. Then repeat 
this procedure on the 
other cylinder/carb. 
This method should 
ensure that neither 
cylinder is running 
lean, but to further 
confirm the point, in- 
spect the glow plug 
after a swift shut 
down from full 

(Con tin tied on page 54) 



The upper cam wheel drives both inlet valves ; the lower one drives the 
exhausts. 


FLIGHT 

INSTRUCTORS 

NEEDED 



The AirCore 40 Family Trainer 


Dear Fellow Modeler: 

If you are an experienced modeler, no 
doubt you remember your first days in 
the hobby. Chances are, some nice 
modeler reached out and lent you a 
hand, offering advice, guidance and a 
little moral support. Isn't it time you 
returned the favor? 

GIVE THE GIFT OF FLIGHT - This year, 
why not bring someone new into the 
hobby, or be that special friend. Many 
people want to learn our hobby, but they 
need a little encouragement and 
someone like you to answer questions 
and get them started. If you invest a little 
time, and give back to the hobby some of 
what it has given to you, you will be 
rewarded many times over for your effort. 



The Barnstormer 40 "Bullet Proof’ Biplane 


Our mission at U.S. AirCore is to help 
people learn to fly, and supply them with 
rugged planes that survive their learning 
experience. (We even offer a crash- 
guarantee* on the AirCore 40 Family 
Trainer.) Regardless of your airplane 
preference, we hope you share our belief 
that there are few hobbies offering the 
friendship, enjoyment or education that 
modeling has to offer. 

George Barker Lawrence Ragan 

U.S. AirCore 

Model Aircraft Manufacturing 

4576 Claire Chennault, Hangar 7 
Dallas, TX 75248 
214-250-1914 

*Call or send for details of the crash guarantee. See 
your local hobby dealer for AirCore Krts. New VHS 
Video Catalog available for $7.00 plus S3. 00 shipping 
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Center On Lift 



MICHAEL LACHOWSKI 


TRANSMITTER TOSS TO TRIM DRAG 




Trim colors can greatly improve 
the visibility ol your sailplane. 


Trim strips on 
leading edges of 
stabilizer and fin 


THIS MONTH, I will touch on recommen- 
dations for color trim for your sailplane, 
use of wide glass cloth, a new event called 
"transmitter toss," and finally, a fairly tech- 
nical subject — sailplane “trim drag" and 
the related question of selection of the 
optimal CG. Getting the right trim setup on 
your model sailplane will make it easier to 
fly. Correct aerodynamic trim reduces the 
need for control input and optimizes model 
efficiency by re- 
ducing drag. FIGURE 1 
Add to this the 
right trim col- 
ors and you will 
have improved 
visibility and abil- 
ity to fly smoothly at a 
distance. 


ing edge can be seen at quite a distance. 

• Use a different color on each half of the 
stabilizer. Finishing one stabilizer in a dark 
color and the other in a light fluorescent 
color provides a distinctive mark on your 
model. 

• Use a dark color on the bottom of the wing 
to improve silhouetting. 

• Use a bright band of color near the wing tip 
on white wings to define the wing tips. 


TRIM FOR VISIBILITY 

Visibility can be improved by select- 
ing the proper trim scheme and 
colors. I recommend two ap- 
proaches which, in combination, 
are very effective. Trim colors can be 
applied on the wing, tail, and fuselage. I 
apply strips along the wing and fin leading 
edges, and several stripes on the fuselage 
tail boom. 

I like to apply chrome MonoKote trim 
along the leading edge of the wing and tail. 
This trim is good for sunny days, but isn’t 
as effective in overcast or haze. Circling in 
a thermal far downwind, the sun reflects 
off the trim and improves the visibility of 
your plane. Note, however, that chrome 
trim will show any defects in your shaping 
of the leading edge. Mistakes such as flat 
spots really stand out. 

My second choice for trim is fluorescent 
colors. 1 find that orange and red do a good 
job of improving visibility on bright or 
overcast days. The trim colors can be ap- 
plied in the same areas as the chrome. I 
have found that alternating between chrome 
and fluorescent colors yields the best re- 
sults on large wings. 

Here arc a few more techniques other 
modelers have used: 

• Finish the aileron and flaps in a fluores- 
cent color. The band of color on the trail- 


Trim strips on leading edge of wing 


WESTON AERODESIGN 
WIDE CLOTH 

The latest Weston Aerodesign catalogue is 
now available. Weston Aerodesign is a great 
source for wide glass. Kevlar and carbon- 
fiber cloth, and the prices are great. Frank 
Weston slocks 50- and 63-inch-wide glass 
cloth. 50- and 60-inch-wide Kevlar and 50- 
inch-wide CG/S-Glass cloth. The 
wide cloths make it easier to plan 
and cut the cloth for wing lay-ups. 

With 50-inch cloth, it’s easy to cut 
the cloth for wing chords up to 12 
inches. Just get a piece long enough 

FIGURE 2 

The longest panel you can cut on a 45- 
degree bias is a little more than 1.4 
times the cloth width minus 2 times the 
wing chord. For example, with 60- / 

inch-wide cloth, the maximum / 
length panel with a 9-inch chord / \ 
would be (1.4x60) -(2x9)= 66 
inches. 


for half of the wingspan. The 63-inch-wide 
cloth is perfect for 45-degree bias lay-ups. 
i.e.. where you cut the cloth at a 45-degree 
angle to its weave, on large wing panels. For 
example, it’s wide enough for a 65-inch 
wing panel with a 10-inch chord (Figure 2). 

TRANSMITTER TOSS 

There’s more to contest flying than just the 
flights and landings. I especially enjoy 
the people 1 meet and the 
occasional event 
that’s held just 
for fun. John 
HauffoftheLong 
Island Silent Flyers has 
come up with a new 
event — the transmitter 
toss. The task consists of 
Trim on throwing a transmitter, ei- 
fuselage ther your own or a loaner, 
for a spot landing on a 
standard L4 landing tape. 

At the inau- 
gural event, 
there was a 
three-way tie and a toss-off was required 
before Tony Matyi emerged as the winner. 
Dig up some of your pre-1991 transmitters 
and give it a try at your next club contest. 

OBECHI SOURCE 

Dave's Wood Products has moved. The 
new address is 12306 Bergstrasse. 
Leavenworth, WA. 98826: (509)548-5201. 
Obechi-sheeted 
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Hg 

Bob McKeever ol the Millstone Valley Silent Flyers demonstrates the underhand toss technique. 


complex equation in the sidebar. This can 
be reduced to a simple equation that gives 
the best CG position for a particular lift 
coefficient (see the sidebar for the defini- 
tion of terms). This equation is: 


models were present in large numbers at the 
LSF Nationals this year. Give obechi a try if 
you're not already hooked on vacu-bagging 
fiberglass and carbon fiber (see the October 
’92 issue for my how-to article on using 
obechi). 

OPTIMUM 
CG SELECTION 

Most sailplane fliers are familiar with the 
dive test as a way of finding a good CG 
setting. The lest involves putting the sail- 
plane in a dive of approximately 30 degrees 
and then releasing the stick back to neutral 
elevator. If the CG is too far forward, the 
nose rises and a series of stalls results. An 
increasing, steeper dive results when the 
CG is too far back. If the CG is right on. the 
dive will continue its near-30-degree course. 
Why do we want this behavior, and what’s 
the best trim condition? 

The CG location is a tradeoff: it influ- 
ences how easy the glider is to 
control and also what is re- 
ferred to as "trim drag.” 
Trim drag refers to total 
induced drag when the 
combined drag of both the 
main wing and the tail 
plane is considered. 

Moving the CG posi- 
tion changes both eleva- 
tor sensitivity and the el- 
evator neutral-trim po- 
sition. Forward CGsare 
generally safe and easy 
to fly with, while rear- 
ward CGs are overly 
sensitive to elevator 
control. For minimal trim 
drag, the tailplane lift should be zero to 
minimize the tailplane’s induced drag. The 



tail is a less efficient lifting device, so use it 
just for stability, not for lift. 

The elevator trim position, in turn, slightly 
changes the main wing's angle of attack. 
This changes the main wing’s induced drag 
because the main wing's lift coefficient 
changes as its angle of attack changes. Ad- 
justment of the elevator trim also changes 
the induced drag resulting from the lift the 
tail is generating. Finally, the down wash 
from the main wing to the tailplane affects 
the tailplane's lift. The extent of this inter- 
ference changes at different tailplane trim 
positions. 

The trim drag effects are given by the 


Equation 1 

c 


-7^ = h-h 0 
C, 


To convert from dimensionless numbers to 
numbers you can use to find the CG in your 
model, we add two more terms — chord and 
MAC: 


Equation 2 


1 -^xenord 

+MAC=CG Position 


The equation is very simple. Pick a lift 
coefficient (C,), plug in the zero lift coeffi- 
cient moment (C ) and the mean aerody- 


TRIM DRAG EQUATION 

A method for determining the trim drag coefficient is given by Vernon as: 



All the terms in the equation except C, and h are characteristics of the design 
that can’t be changed without modifying the sailplane. The position of the CG, 
i.e., h, can be changed with some weight in the nose and C, changes constantly 
during flight based on flight speed. From equa- 
tion 1, the CG position for minimum trim drag 
can be determined for a particular lift coeffi- 
cient quite easily. The position is found by the 
following equation (see example in main text): 



Where: 

C mo -zero-lift pitching moment coefficient 
C| -lift coefficient 
C -reference chord 
h -coordinate of CG on c in fractions 
of c 


h, -aerodynamic center coordinate on 
c in fractions of c 

l T -tailplane arm measured from the 
aerodynamic center 
b T -tailplane span 
b w -wingspan 
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Leader in Small Airfoil Technology 


MASTER AIRSCREW 

■ Efficient wide tips and thinner airfoil sections combine for 
greater thrust, more noise suppression and true tip path. 

■ G/F, K and Classic Series made of 33% glass-filled nylon for 
strength and durability. They will out-perform wood and other 
plastics on water and on sand & gravel runways. 

■ Wood Series is made of lightweight kiln-dried beechwood in 
sizes 9-1 6 inches & of the heavier maple, in the 1 8-24 inch range. 

■ New 1 8 inch Classic Series for 1 .6 to 2.4 engines has semi-scale 
look and excellent performance. 

' • Available at your local hobby dealer. 

G/F 
SERIES 

black glass-filled nylon 8x4, 8x6 S 1 .35 

5.5x4, 5. 5x4. 5 S .99 9x4. 9x5. 9x6, 9x8. 9.5x6 1 .55 

6x3. 6x3.5, 6x4 99 10x6. 10x7, 10x8 1.75 

7x4. 7x6 1.25 i 1x6, I 1x7, I 1x7.5. I 1x9 .. 1.95 



K 

SERIES 



black glass-filled nylon 


12x6. 12x8 $2 85 

13x6. 13x8 3.85 


14x6. 14x8 $4.95 

15x8. 15x10 5.95 

i 6x6. 16x8 6.65 


CLASSIC 

^/series 

n?iAr 


►NEW- 

v'/'i'r, 


black glass-filled nylon 

6x6. 16x8. 16x10. $7. 95 


#8x6. 18x8. 18x10 $12 95 

20x6. 20x8. 20x10 14.95 


WOOD 

SERIES 


beechwood or maple 


14x6, 14x8. 14x10 

...$ 5.25 

9x4, 9x5, 9x6. 9x8 

$1.95 

1 6x6, 1 6x8, 16x10 

8.95 

10x5. 10x6. 10x7. 10x8.. 

...2.25 

18x6, 18x8. 18x10 .. .. 

13.95 

1 1x6. 1 1x7. 1 1x8, 1 1x10 

...2.55 

20x6. 20x8, 20x10 

15.95 

12x6. 12x8. 12x9 

.3.25 

22x8. 22x10, 22x12 ... 

17.95 

1 3x6. 1 3x8. 13x10 

...3.95 

24x8. 24x10, 24x12 ... 

19.95 


See Your Local Hobby Dealer For Master Airscrew Propellers & Accessories 

WINDSOR PROPELLER COMPANY 

3219 MONIER CIRCLE • RANCHO CORDOVA. CALIFORNIA 95742 



CENTER ON LIFT 


namic chord (MAC) for the wing, and 
then calculate where the CG should be. 
A table of values for C mo for many 
common airfoils can be found in 
Soartech 8 . 1 have excerpted some in the 
chan. 



PITCHING 
MOMENT DATA 

for some common airfoils 

(From Soartech 8) 

ISES code predictions tor R,=200,000 


SD8000 

-0.0493 

MB253515 

-0.0495 

E205 


RG15 

-0.0578 

S3021 

-0.0597 

E387 

-0.0817 

Clark Y 

-0.0873 

S4061 

-0.0915 

SD7032 

-0.0989 

FX60-100 

-0.1201 

E214 

-0.1382 


I calculated the CG locations for 
several of my sailplanes. The thermal 
flying CG prediction, with the C,just 
below the maximum for the airfoil, was 
very close to where I like the CG. For 
example, the pitching moment for a 
SD-8000 is -0.0493. For a C, of I . I . the 
CG location would be .0493/1.1 or 
0.0448 wing chords from the MAC. 
If we put all of this into equation 2 
above, for a MAC of 3.89 from the 
leading edge and a chord of 9.52, the CG 
location would be: 



THE NEW GENERA TION OF SPEED CONTROLS ... 



► Size: 1"x 2"x 0.75" 

► Weight: 1.5 ounces 

► Input Voltage: 7.2 to 30 Volts 

► Maximum Current: 225 Amps 

► Opto-lsolation 

► Off/Low/Hi - Adjustable Low 

► Includes Futaba J Connector 

► 30 Day Unlimited Warranty 

$41.95 


plus CA sales tax, $3.00 S/H 

YOUNG ENGINEERING (818)883 9454 

710 Silver Spur Road #1 81 Rolling Hills Estates, CA 90274 


HIGH- OR SLOW-SPEED 
FLIGHT? 

One option is to optimize for a high lift 
coefficient. This makes sense for ther- 
mal flight since drag is minimized in 
slow flight in the high-lift conditions 
that exist while circling in thermals. 
This location is a little forward of where 
you would place the CG based on the 
dive test position. A drag penalty for 
higher speed flight exists when you se- 
lect this CG. 

IC onnnueii on pn<sc 72 J 







Pilot Projects 






SEND IN 
YOUR 

SNAPSHOTS 

Model Airplane News is 
your magazine and, as 
always, we encourage 
reader participation. In 
'Pilot Projects, ' we feature 
pictures from you — our 
readers. Both color slides 
and color prints are 
acceptable. 

All photos used in this 
section will be eligible fora 
grand prize of $500, to be 
awarded at the end of 
1992. The winner will be 
chosen from all entries 
published, so get a photo 
or two, plus a brief descrip- 
tion, and send them in! 

Send those pictures to: 
Pilot Projects, 

Model Airplane News. 
251 Danbury Rd., 
Wilton, CT 06897. 


A LOOK AT WHAT OUR READERS ARE DOING 


DUTCH WIGENS 

Peter Klarenbeek and Henk lalving of Groot-Ammers, 
Holland, sent us this shot of a quartet of Wigens Z- 
250s. Both pilots flew their models in the '91 F3A 
Championships in Holland. Peter placed second in 
Class B and Henk placed first in Class A. The models 
have epoxy/glass fuselages and balsa-sheeted foam 
wings. Peter’s model weighsl 8.25 pounds and is 
powered by an Olympic 55cc engine with a Seyen 
tuned pipe. The models are painted with automotive 
paint and are controlled by Robbe/Futaba radios and 
S3302 servos with pull/pull cable linkages. 


SPYING BLACK WIDOW 

This 8-pound, 7V2-foot-wingspan model, scratch-built by 
Ken McKinley of Longview, TX, was designed to carry a 
camera in the nose. It’s powered by an O S. .60 and con- 
trolled by a 6-channel PCM Futaba radio. Ken says that it’s 
a very stable platform, yet it will do loops and aerobatics 
with ease. This three-tail, twin-boom eye in the sky can be 
disassembled into five pieces to simplify transportation. 


DRAKE II 

The Drake II — an electric-powered, mod- 
ified twin — was built from Ken Willard 
plans by Tony Turley of Dunbar, WY. 
Tony replaced the single .15-size glow 
engine with two Kyosho AP-29R geared 
motors. The model spans 43 inches and 
weighs 44 ounces for sea operation and 
45.5 ounces for land operation. A Futaba 
Attack E controls the model, and it's 
powered by a 7-cell SR 1100 Max battery pack. Tony says that the model flies very well on 7x6 props 
and that the water performance is better owing to the lighter wing loading. 


HARDING’S HUDSON 

This wonderful Lockheed 
Hudson-V is the handiwork of 
P.D. Harding of Spokane, WA. 

Weighing 23 pounds, it's pow- 
ered by two Super Tigre .90 
engines add has a Futaba 7- 
channel radio on board. Special 
features include operating 
flaps, scale bomb-bay doors 
with a functioning bomb drop, navigation lights, scale cockpit and cabin interior detailing, and homemade 
retractable landing gear. Constructed of plywood, the bomber has metal engine cowls and a scale exhaust 
system. Mr. Harding says it flies very well. 
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by TONY ZAREMBA 




D l'CTFD-FAN KITS have been designed, as a gen- 
eral rule, al'ler iheir lull-scale counterparts. Several 
years ago. however, a new category of jets began 


to emerge. Sport- or stand-off scale jets began to show 
up at flying fields across the country. Sport-scale jets are 
similar in outline to full-size jets but have been modified 
to have better flying characteristics and handling quali- 
ties. i.e.. less weight and lighter wing loads. 

The Ultra Eagle from Top Ci’un Aircraft* is one of the 
latest sport-scale jets. It would make an excellent first jet 
kit or a great addition to any seasoned pilot's stable of 
aircraft. 

THE KIT 

The kit includes all the wood anil hardware you'll need 
to build the aircraft. A highly detailed, photo-packed 
manual guides you through construction. The plane is 
reasonably priced, allowing budding jet pilots to get 
their feet wet without taking out a second mortgage. 

FUSELAGE 

The kit comes with a one-piece, fiberglass, gelcoat fuse- 
lage that's virtually pinhole and defect free. All you 
need to do is sand the scam and fill seam imperfections 
with auto-body filler, and you'll be ready for priming 
and painting. 
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The canopy and the engine hatch urc molded sepa- 
ruiely and fit nicely with a linic trimming. There are 
only two main bulkhead fonncis. These are die-printed 
on a 7-i-mch ply sheet, and you must cut them out. The 
tail fcatlicrs are made of 'A-inch balsa sheet and can be 
assembled quickly. The stabiliser incidence is pre-set in 
the fuselage. 


ASSEMBLY 

Assembly is relatively simple and progresses quickly. 
Working on it several hours a night, my first Ultra Eagle 
took approximately five weeks to complete. If you’ve 
built several low -wing "hot" sport ships or a pattern- 
type airplane, the Ultra Eagle will present no building 
surprises. 


CONSTRUCTION 

■ 

The wings are first to lie built. Assemble the left and 
right cores and lightly sand them. Make 4 wing skins 
from the supplied '/IB -inch sheeting and trim them to 
allow a J A-inch overhang. To remove all dust and 
ensure a good bond, vacuum the cores and skins. Using 
your favorite bonding method, attach the skins Co the 
cores and allow them to set. I prefer to put a light layer 
of epoxy on the skins and weigh down the cores in their 
saddle blocks overnight for a permanent bond, 


Type:Si* *on-scale dinted 
fan 

Price:S299 (doesn't 
include engine, fan, 
retracts, or ratlin I 
Wingspan:?! inches 
Wing area ^>50 square 
itu'hes I doesn't include 
lifting area of fuselage) 
Wing loading:49.74 
ounces pci square font 
(total area loading is 
lower ) 

W eight: 1 2' '2 pounds 
Length :67 inches 
No. of channels req'd:4 

(aileron, throttle, eleva- 
tor. steerable nose- 


gear (Retracts optional. 
Radio used:Airtronics* 
Spectra PCM 
Fan:B\rojet 
A irfoil:Symmetrioai 
F.ngine: O.S V! ducted- 
fun engine 
Wing construction: 
Foam-core, sheeted 
with 1 (Hr-inch balsa 
Kit construction : 
Fiberglass. foam, balsa 
and ply 

Hits: 

• One-piece, fiberglass. 
geJcoat fuselage that’s 
virtually pinhole free. 


• All wood and many 
pans needed to complete 
the kit are included 

• Engine lunch and 
canopy are molded sep- 
arately. 

• Plane can be built 
with removable wings. 

• Excellent field capa- 
bilities. great flight 
characteristics. 

Misses; 

m Right wing root unJ 
fuselage joint need to In- 
shimmed to avoid 
inward cant of wing. 




ULTRA EAGLE F-15 


FLIGHT PERFORMANCE 

(Note: test pilot for review model was Rob 
McClellan.) 

The Ultra Eagle is a great all-around sport jet. It 
offers the thrills of ducted-fan flight along with the 
simplicity , reliability and enjoyment of weekend sport 
flying. For flying reliability, I use 5-percent nitro with 
all castor oil jet fuel from S& W Hobby Supply * and 
glow plugs from Jet Model Products This is a very 
reliable combination that works well. 

Takeoff and landing 

Takeoffs with the Ultra Eagle are straight and true. 
■Because this is a ducted fan there’s no P factor to 
pull the aircraft to the side. This aircraft will track in a 
straight line; it requires few steering corrections. 
Climb-outs are positive and rock-solid. The aircraft 
doesn’t exhibit sinking tendencies after rotation. Its 
landing habits are just as good as the takeoffs. On 
the downwind leg, 
go to half throttle 
and continue this 
into the base turn. 

Lower the landing 
gear and reduce 
power to quarter 
throttle. On final, 
let the aircraft lose altitude and settle in nose-high. 
When the plane is about 300 feet from the end of the 
runway, chop the throttle and flare in for a nose-high 
landing. The aircraft exhibits stability throughout the 
landing sequence. 

High-speed performance 

If you want to go fast, this plane fits the bill. Top-end 
speed in straight, level flight is approximately 120 
to130mph. It tracks straight and doesn’t drifra high 
speed. No trim changes were required throughout 
the flight— a credit to its design. 

Lew-speed performance 

If you don't want to fly around at mach speed all day, 
don't worry. The Ultra Eagle flies as well at low speed 
as it does at full throttle. It's rock stable and doesn’t 
fall off to the left or right. The stall characteristics of 
this plane are similar to the full-size FI 5 in that it 
doesn't wing snap but lowers the nose and continues 
straight forward. Dead-stick landings can be a jet 
pilot’s worst nightmare. With some jets, if you lose 
the power, you could be in big trouble. Not so with 
the Ultra Eagle. On my second flight, I had a flameout 
on the downwind leg. I made a quick turn to final, 
dropped the gear, and set it down on the numbers. 
The plane doesn't drop like a rock when you lose 
power, and it’s very stable in a dead-stick landing. 

Aerobatics 

Aerobatics with this plane will impress you. Rolls are 
lightning-fast and crisp. Slow rolls are positive with 
elevator input. It will sustain 90-degree turns without 
falling off or stalling out. Full outside loops are no 
problem, but do them at high altitude, because this 
plane requires more airspace than others for maneu- 
vers. Inverted flight performance is also very good; 
no turn changes are required. Split S’s, Immelmans. 
loops and rolls are all easily performed with the Ultra 
Eagle. When it’s equipped with the O.S. 91 fan 
engine, vertical performance is just fantastic. 




Trim the sheeting back to the cores and glue on the 
leading and trailing edges. Zap O* odorless CA 
works well for wood-to-foam bonding. Cut and trim 
the ailerons to shape and mark the hinge locations. 
Also cut out the hinge slots. You should maintain a 
(Ai-inch gap between the trailing edge and aileron. 
Glue on the wing-tip blocks, carve them to shape 
and final-sand both wing assemblies. 

Then, turn the wing panels 
over and cut out the servo 
cavities to the dimensions 
given in the instruction manu- 
al. Use a healed brass tube to 
cut a servo-wire channel from 


FUSELAGE 

Cut out all formers from the 
!4-inch-ply, die-stamped for- 
mer sheets. Trim the inside of 
the main engine former so the 
Byrojel* shroud fits without 
binding. Install blind nuts and 
cut the notches for the servo 
wires. The Byrojet shroud 
must be trimmed down to fit 
properly in the fuselage. The 
easiest way to do this is to 
bolt the shroud to the former. 

Using the former as a guide, 
trim the shroud top and bot- 
tom so it matches the former's 
shape. A Dremel tool with a 
drum sander is best for this. 

When the former has been 
glued in place, final-trim the 
shroud so it fits into the fuse- 
lage former without binding. 

At this point, you must decide whether you want 
removable or permanent wings. The spar mounts for 
the removable wings must be mounted as high as 
possible on the former, and it’s much easier to do 
this with the former out of the fuselage. If you opt 
for removable wings, follow the instruction sheet. 
It's easy to do and it offers increased storage and 
transportation options. 

If you choose permanently attached wings, final- 
fit the former and glue it in place. One note: before 
any gluing takes place, clean the inside of the fuse- 
lage with soapy water. This will remove any leftover 
mold release agent and leave a clean bonding area. 
To ensure a proper glue bond, sand the areas to be 
glued with 40 to 80 grit paper. 

When the former has been trimmed and final-fit- 
ted, install it in the fuselage by butting the former 
against the rear engine internal hatch lip. The former 
must be 90 degrees to the center line of the aircraft. 
You can check the alignment by measuring with a 
yardstick from the rear left and right sides of the for- 
mer to the outer edge of the rear tail cones. Also 


Top to bottom:the main 
gear retracts into the lower 
fuselage. Note the simple 
setup. m The elevator is 
actuated with a simple, 
externally mounted link- 
age. The servo is secured 
to the fiberglass fuselage, 
m To ensure proper former 
alignment, measure from 
the rear of the former to 
the tail cones. 


the wing root to the servo cav- 
ity. Glue the servo rails to the 
wing and then trial-fit the 
servo and wire through the 
wire channel. Final-sand the 
wings and set them aside. 






ULTRA EAGLE F-15 


Top: left retract plate and 
retract unit installed. Note 
main gear door opening 
shape. ■ Above: here's the 
Byrojet power package 
installed and ready tor 
duty, m Right: here’s a pic- 
ture of the pneumatic and 
nose-gear installation. 


“For the money, 
the Ultra Eagle is 
a bargain that's 
hard to beat. It 
offers a quick, rel- 
atively inexpensive 
way to enter the 
due ted -fan scene.” 


measure from the right and left 
wing-spar mounting areas to the 
rear tail cones. The measurements 
must all be equal. 

Take your time here, because the 
position of this former determines 
wing-spar and 
fan-shroud final 
alignment. Field 
testing has 
shown that the 
addition of sev- 
eral cooling 
slots at the top 
of the intake 
formers gives 
better engine 
performance. 
When you’ve 
finished the 
final alignment, 
fiberglass the 
former, front 
and rear, into 
place. 

Cut and trim 
the nose-gear 
former and pre- 
pare to install it 
in the fuselage. 
If you're going to install retracts, 
mount the nose-gear unit now. 
Draw a center line on the bulkhead 
and measure 2 -Vis inches from the 
lop. This is where the top of the 
nose-gear unit should be located. 
Using blind nuts and 6-32 bolts, 
install the unit. 

Cut out the main retract plates 
and mount the main gear to the 
tops of the plates. Remove the 
retract units, roughen up the glue 
area, and install the former and 
plates as per the instruction manu- 
al. Don’t forget to use 6-ounce 
fiberglass cloth to reinforce the for- 
mer and landing-gear plate areas. 

The length of the nose-gear strut 
from the bottom of the fuselage to 
the axle center line is 4'/5 inches. 
The main gear length from the 
fuselage bottom to the axle center 
line is 4 inches. These measure- 
ments are based on Spring Air* 
lieavy-duty landing gear (no. 102). 
which is just great for this installa- 
tion. Any other gear installation 
may require custom fitting. If 
you’ve chosen a fixed gear, follow 
the directions. The aircraft will also 
fly well with fixed gear. 

Mount the retract air support 
gear in the front of the aircraft. 
Make sure that the internal compo- 
nents don't interfere with retract 


operation. How to cut out the 
retract doors depends on the type of 
gear and the building techniques 
that you use. 

Mount the throttle servo on the 
lower back of the nose-gear former. 
Temporarily attach 
the engine and fan to 
the main former. 

Make a throttle-link- 
age rod out of a 
fiberglass arrow 
shaft. Final adjust- 
ments will be made 
after the plane is fin- 
ished. Next, above 
the throttle servo, 
build and mount the 
receiver platform. 

Drill several !4-inch 
holes in the platform 
base. This will allow 
access to the throttle 
servo below, in case 
you need to service 
the assembly. 

With the engine 
still temporarily 
installed, slip on the 
header and the tuned 
pipe. Slide the pipe out until the 
distance between the high point of 
the pipe and the center of the glow 
plug is approximately 1 1 } A inches. 
Put the plywood tuned-pipe mount 
over the forward end of the pipe, 
tack-glue it in place and remove the 
pipe and engine assembly. 

Secure the mount with glass 
cloth and resin, and install the A 2 - 
inch-ply intake formers. Use your 
favorite filler to blend the plates 
into the fuselage. While you wait 
for epoxy to cure, assemble the 
supplied fuel tanks, build the tank 
supports and install them in the 
fuselage as per instructions. Make 
sure you mark the vent and feed 
lines. Follow the enclosed tank 
hook-up sheet during the final 
assembly stage. 

Turn the fuselage upside down 
and mark and cut out the elevator 
servo openings to fit your equip- 
ment. Also cut out the servo 
mounting plates and secure them 
with glass cloth and resin. At this 
point, go back and check all your 
work. Trim off any excess cloth, 
check all glue joints and prepare to 
install the wings. I won’t go into a 
step by step, detailed list of how to 
do it. The most important thing is 
to make sure that the fuselage is 
blocked up and sitting at equal 



measurement from front to back 
and left to right. 

Weigh the fuselage down so it 
can't be moved easily, and then use 
shims to make all measurements 
equal. Follow the manual and glue 
on the wings, or use 
the instruction sheet 
and build the remov- 
able wing. One note: 
the right fuselage wing 
root has a slight 
inward angle in com- 
parison with the left. 
This creates a gap that 
must be filled during 
wing installation. 


TAIL SURFACES 

Assemble the tail sur- 
face using the 'A-inch 
balsa sheets. Round 
the leading and trail- 
ing edges and cut the 
hinge slots. Attach the 
surfaces as per the 
instruction manual 
during final assembly. 
The stabilizer has the 
correct angle of inci- 
dence built in. However, if you 
want to measure just to be sure, 
start with the wings at 0 degrees 
incidence. Now measure the rear 
stabilizers. They should have -0.5 
degree to -1 degree incidence in 
relation to the wing. Minor shim- 
ming of the left stabilizer may be 
necessary to achieve this. Properly 
aligned flying surfaces are the key 
to an airplane that flies well. Make 
sure that the left and right measure- 
ments are equal. 

Glue on the vertical fins and 
make sure that they’re 90 degrees 
to the horizontal stabs. Add the rear 
tail plane extensions and fill in any 
gaps. You may add fillets at all 
fuselage joint areas if you want to 
improve the plane's appearance. 

Install the latches and pins in the 
canopy and the engine hatch. Take 
your time to achieve a good fit. 

BUTTON IT UP 

Now is a good time to make up all 
servo-wire extensions. Mount the 
receiver and servos and route the 
extensions from the receiver area to 
the servos. Trim the extensions to 
length, add the servo ends, and test 
for proper operation. Tack-glue the 
wires down so they won’t thrash 
around during flight. Electronic noise 
traps work well in this application. 

(Continued on page 89) 



Hints & Kinks 



JIM NEWMAN 


Model Airplane News will give a Iree one-year subscription (or one-year renewal if you already subscribe) lor each idea used in "Hints 4 Kinds " Send a rough sketch to Jtm 
Newman c/o Model Airplane Herrs 251 Danbury Rd Wilton Cl 0689? BE SURE YOUR NAME AND ADDRESS ARE Cl EARLY PRINTED ON EACH SKETCH PHOTO. AND 
NOTE YOU SUBMIT Because ol the number of ideas we receive.we can't acknowledge each one. nor can we return unused material 



Instead of laboriously tracing parts onto balsa wood, make photocopies of 
the parts and lay the copy on the wood with the print side down. Using a 
hot iron, iron the back of the copy to transfer the image to the wood. 

Bob Beecroft. Carlsbad, CA 



HANDY TRANSMITTER STAND 

Make a handy transmitter stand out of a large spring paper clamp (a) and 
a piece of paint stirrer or plywood (b). When not in use, the stand can be 
folded flat and secured with Velcro *( 0 ). Bob Austlno. Vineland, NJ 



DRAWER SECURITY 

To prevent the drawers of your field box from sliding open while you carry 
it, make this simple turn latch out of a piece of plywood and add a thin 
plastic washer behind it for easy operation. 

Federico Campos, New York, NY 



To assemble plastic parts, e.g.. cowls or wheel pants, tack-glue the 
pieces together with CA. then brush the inside of the seam with liquid 
plastic model cement or acetone. While the cement is still wet, press 
fiberglass tape into the softened plastic surface, then apply more liquid 
cement. The glass tape will virtually melt into the surface of the plastic 
and form a nearly indestructible bond when wicked with CA. This tech- 
nique can be used to reinforce cowls, etc., and it virtually eliminates the 
cracks that vibration can cause. Major Tim Hudson. APO, Germany 



MONOKOTE FILLET TOOL 

Select a spoon that fits the radius ol the model fillet, then heat it up to the 
required temperature with your MonoKote iron. Use the spoon to burnish 
the film onto the fillet for a smooth finish. Harold C. Webb. Delta, CO 




For a plywood-constructed ARF: cut away the covering; force the broken 
halves together, make sure that they're aligned and tack-glue them with 
CA. Place reinforcing plywood patches inside, then mark and drill through 
the fuselage and the patches for 10-32 screws. Generously apply white 
glue to the patches before you re-apply them and temporarily clamp with 
screws, nuts and washers on each side. When the glue has set. the 
screws, etc., can be removed. Then sand the fuselage and patch it with 
covering film. You don't have to fill the screw holes. 

Salvador Sordo, Col. del Valle, Mexico 
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by STAN RUTZ 




NO PROBLEM 
AT AU 

—START WITH 
THE WING 

Have you noticed the 
fine wing Dynaflite* 
has on its Piece 
O’Cake: 6-foot span, 
great balsa, webbed 
basswood spars, poly- 
hedral, tapered pan- 
els — overkill for an 
.049, but perfect for a 
.15 Supercake uses a 
version of that wing, 
and hardware and 
much of the wood from 
that kit (most of the 
fuselage and tail wood 
can be used for other 
projects). 

Extend the */8- 
inch-square basswood 
spars to meet at the 
center line. Reduce 
polyhedral to 1 3 /4 
inches at each joint. 


DESIGN 

CONTEST WINNER 


TIE FOK 


PLACE 


S ometimes, in the midst of 

creating my next master-scale, gi- 
ant, Top Gun, ducted-fan amphibious 
Schneider unlimited warbird. I have to 
stop and throw something simple to- 
gether, just to keep my perspective. 

There’s something pure and refresh- 
ing about a .15-powered generic model 

airplane that will fly all day on a pint of fuel. But it should be slippery enough to handle wind, and 
it wouldn't hurt if it could takeoff anywhere, climb like a rocket and land like a parachute. Why not 
have it thermal and slope soar, then get down and howl in a circle like a U-control. And it should look 

great, have at least a 6- 
foot wing, be stable 
enough to be flown by 
visitors, be dirt cheap 
and be built by first- 
timers in less than a 
week. 




Join the halves before sheeting the center 
section with hard balsa, bending it (the uncut 
sheeting) at the center line for strength. Insert 
triangular gussets in the trailing edge at each 
rib. 

For prettier wing tips (and four more inches 
of wing), cut their tops from V 16 inch balsa 
sheet (grain spanwise). Butt glue them against 
the top edge of the tip ribs, bending them to 
conform to the curve. Glue '/16 inch balsa tip 
bottoms (grain chordwise) to the rib bottoms 
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and curved top sheets. Sand the wing, and cover 
it with transparent MonoKote* to show off your 
work. 

THE FUSELAGE 

Wijen you have that beautiful wing, you’re 
unstoppable. Build the fuselage sides on the 
plan with hard. 1 /4-inch-square balsa, pins, a 
razor saw and CA. Use Mono-Kote backing to 
prevent parts front stock- 
ing to the plans. 

The straight longeron 
helps to ensure zero thrust 
offset and zero-incidence 
wing and stab mounts. The 
upper and lower longerons 
curve gently to make the 
fuselage a lifting airfoil like 
that on the Short 360 air- 
liner. The "Warren-truss" 
design, i.e., typical stick 
construction, offers trian- 
gular rigidity and maxi- 
mum gluing area. 

With a sanding block, 
taper the inside rear of both 
sides (see top view). Stand 
them upright on a flat sur- 
face. and join them at the 
rear with CA. While con- 
stantly sight-checking the 
frames' symmetry and 
squareness, install upper, 
center and lower cross 
members, running from the 
rear to the front (use light 
rubber bands to bow the 
sides inward during assem- 
bly). Install double-deep 
cross members at the front 
and rear of the wing saddle. 

Cut a ’/4-inch wide, '/8- 
inch deep, center slot in the 
3*/2-inch landing-gear 
block. Make the gear legs 
by bending '/8x 11 -inch 
piano wire and install them 
side by side in the slot, hold- 
ing them with two straps 
and four screws (pre-drill 
the screw holes). Notch the 
ends of the block to take 
the vertical part of the legs, 
and install the block in the 
fuselage with CA. 

In the short blocks, cut a 
'/8-inch-squarc slot, '/« 


inch off center. Glue the blocks to the long block 
and vertical frame. Brace them with '/8-inch 
balsa triangles. Make the tail-wheel strut by 
bending '/16-inch piano wire, which is sand- 
wiched between two balsa triangles glued be- 
tween the longerons. Install 2.25-inch Du-Bro* 
main wheels and a 3 /4-inch tail wheel, and your 
bird will roll. 

Fill the fuselage’s front frame with '/4-inch 
balsa, and add the '/4- 
inch-thick top former. 
Glue the plywood 
firewall to the front of 
the frame, and glue 
the ply “backer" be- 
hind it to form a ply- 
balsa-ply sandwich. 
Observing the thrust 
line, drill three radial 
mount holes through 
the sandwich. Install 
blind nuts in these 
holes, and mount your 
engine inverted. 

Note: adapt the 
nose to your engine. I 
use the short, radial- 
mounted HB 15. but 
the O.S.*20 or 26 FS 
work beautifully in a 
shorternose. Remem- 
ber that this is a zero, 
zero, zero airplane, 
with no thrust or ver- 
tical-fin offset, and no 
wing or stab inci- 
dence. 

Assemble the 
'/ 16 -inch balsa cool- 
ing tunnel and finish 
cutting the hole 
through the firewall, 
beveling the edges to 
fit the tunnel. Install it 
between the firewall 
and the next bottom 
cross member. Inlay 
'/l6 inch balsa around 
the tunnel exit. Install 
a 4-ounce fuel tank (I 
use one from Sullivan 
Products*) above the 
tunnel, with the vent 
lines and feed lines 
going through the 
firewall and the filler 
line exiting through a 


SPECIFICATIONS 

Type: Sport trainer 
Wingspan: 76 inches 
Chord: 8’/2 inches 
Wing area: 590 square inches 
Weight: 2 pounds, 12 ounces (dry) 
Wing loading: 11 ounces/square foot 
Airfoil: Clark Y 

Polyhedral: 1 3 /4 inches at each break 
Lifting stab: 164 square inches 
Fuselage length: 45'/2 inches 
Construction: Balsa and basswood/ 
MonoKote covering 
Engine: HB 15 

Propeller: 8x4 Master Airscrew 
Radio: 4-channel Futaba Conquest with 
three servos 

MATERIALS 

Balsa 

2— '/16x3x36 inches 

4 — Vi6x1 5/1 6x36 inches 
1 — Vi 6 x 2 x 20 inches 

3 — V8xV8x 36 inches 
1— '/8x 1 /8x36 inches* 

1— ' '/8x'/4x36 inches 

1— '/8x3x15 inches 
3— 3 /i6xV2x36 inches* 

2 — V4xV4x 24 inches 
14— V4 xV4x 36 inches* 

2— V4xV2x 18 inches 

1— '/4x3x6 inches* 

Basswood 

4— '/8xV8x 18 inches 
8— '/8 xV4x 18 inches 

2— '/4x 1 /4x5 1 /4 inches* 

Plywood 

1 /i6x2 1 /4x11 inches 
'/32x3x6 inches 

Miscellaneous 

Set of Vi6-inch wing ribs 
6— '/ 16 -inch ply dihedral braces 
2 pieces of Vi6X4-inch piano wire 
4— rudder hinges 
2 Dynaflite Ziphorns 
V8 x 5V2 inches dowel 
V8x5V2-inch dowel* 

1 piece 8x1 0-inch 20mil clear plastic* 
2—24-inch Sullivan Gold-N-Rods* 

1 /34-inch Du-Bro spinner* 

2 — rolls MonoKote* 

1— '/4x 3 /4x7-inch gear block* 

1 pair 2'/4-inch Du-Bro wheels* 
4-ounce Sullivan fuel tank* 
2-ounce Bullet CAglue* 

'/sxl 1-inch piano wire* 

’/32x1 2-inch piano wire* 

3 /4-inch tail wheel* 

'Parts not included in the Piece O’Cake kit 



Top to bottom: •the strong, light fuselage is of a 
typical stick construction. The sides are built flat 
over the plans. ‘The underside of engine cowl 
and bottom fuselage sheeting. Note the balsa 
cooling tunnel. *The top of the engine cowl 
starts to take shape. The forward fuselage deck- 
ing is moistened with ammonia and water be- 
fore being bent to shape. *The finished engine 
cowl is ready to be sealed and finished. Note the 
needle-valve access hole on the side. 
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ORDER THE FULL-SIZE PLANS ON PAGE 130 



The fuselage under construction with the engine and radio installed. The 
sheet-balsa engine cowl is buill up around the engine. 


'/ 16 -inch balsa triangle next to the tunnel. 

Install the deck formers. Cut the deck halves 
out of '/8-inch balsa, and join them at the center 
line. Bevel the long edges to meet the top long- 
erons. Soak the deck in ammonia and water it 
until it's pliable. Blot it and 
install it while it’s damp, 
holding it in place with rub- 
ber bands while adjusting 
the fit to make sure the joints 
between the deck and the 
windshield side bars is tight. 

When you're satisfied, ap- 
ply the CA. 

Glue in the wing-mount- 
ing dowels. By cutting and 
trying, shape a shallow vee 
in the cross members at the 


front and rear of the wing 
saddle to accept the wing 's 
dihedral. Again using the 
cut-and-try met-hod. build 
up the windshield header 
with '/4-inch-square balsa 
so that it curls around the 
wing leading edge. This 
acts as a wing locater and 
gives the top of the windshield a nice arc that 
blends into the curve of the airfoil. 

HORIZONTAL STAB AND ELEVATORS 

The stab spars taper up to produce a straight top 


hinge line. This requires that half of the stab spar 
be built first. It’s then raised off the plan at the 
tip so the other half can be built and attached. It's 
easy — harder to say than to do. Make three stab 
and elevator spars out of rigid 3 /t6x '/2-inch 
balsa, keeping their 2-inch center sections at full 
depth. Taper the bottoms of the spar up to a '/4- 
inch thickness at the tips. Cut four trailing edges 
and 10 ribs out of firm, '/16-inch balsa. Tilt the 
elevator spar forward 30 degrees, and bevel the 
top and bottom edges accordingly. 

To hinge the elevatorto the stab, lay it upside- 
down on the stab, upper edge to upper edge, and 
join them by ironing a strip of MonoKote onto 
the rear of the stab and the front of the elevator. 
Fold the MonoKote at the hinge line, and install 
the '/ 16 -inch, piano-wire elevator joiner. Sheet 
the center section, top and bottom, with firm 
'/ 16 -inch balsa (run the grain spanwise). Install 
the stab tips in the same way as you installed the 
wing lips. 

Align the stab and fuselage, and tack-glue the 
stab into place. Attach the wing and, sighting 
along it from the rear, verify that both stab tips 
seem to touch the wing trailing edge simulta- 
neously. If necessary, adjust the tips, before 
final-gluing them into place. 



The radio system is straightforward and easy to install. The on/ott switch 
extension is installed through a hole in the window. 



FUSELA&E SIDE. VIEW 
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VERTICAL FIN AND RUDDER 

Here’s an easy one. Glue a '/4x'/2x8-inch rud- 
der post to the rear of the fuselage, perpendicu- 
lar to the stab. Cut a fan-shaped relief to ensure 
free elevator movement. Cut the top and bottom 
fm fomfers out of '/4-inch balsa, and glue them 
into place, aligning them with the fuselage cen- 
ter line. Add a '/4x '/2-inch leading edge and two 
'/8x'/4 inch crossbars. 

Cut two rudder sides out of '/ 16 -inch balsa. 


The strengthened wing center section. Notice that the wing's 
center sheeting isn't split at the dihedral break, but it bends 
slightly in the center. 


and glue one of them to the side of the 
'/8x'/4-inch spar. Install balsa wedges at 
the top, bottom and control horn posi- 
tion, then add the second side. Join the 
rudder to the fin with four hinges. 

RADIO INSTALLATION 

Glue three '/2x '/4-inch cross-supports 
to the bottom of the center longerons, as 
shown. Screw your servo tray to two '/4- 
inch-square, 5 '/4-inch-long, 
basswood rails, then glue 
the rails to the first and sec- 
ond supports. 

Glue a '/8-inch balsa floor 
under the second and third sup- 
ports. Bend a receiver-hold-down 
hook and install it so that it goes 
through the floor. To protect the 
receiver, put a '/4-inch foam pad 
between the hooks. Make a battery 
box out of '/8-inch-thick balsa, and 
line it snugly with '/4-inch foam, 
open at the top. Glue the box to the 
front of the left landing-gear-block 
brace and the fuselage frame. In- 
stall two 24-inch Sullivan Gold-N- 


The completed stab and elevator, ready to cover. The stab 
tapers from the center to the tip. 


Rods, '/2-inch apart, on the top of the center 
cross-member behind the wing; they should exit 
through the narrow triangles below the stab 
leading edge. To align the rods with the horns 
installed in the rudder and elevator, cut away the 
framing as necessary. Install the throttle pushrod 
through the firewall, avoiding metal-to-metal 
contact. 

ENGINE COW^— STRONG AND QUICK 

At the upper longerons and bottom center, glue 
three. '/2-inch pieces of '/4-inch-square bass- 



RAPIER'S... 


EVERYONE NEEDS A RAPIER AT HIS SIDE ... AND IN HIS HANGAR . . . 


Rapier 


WingSpan 57.5 in. 

Wing Area 752 sq. in. 

Fuselage 48 in. 

Engine 61 2-cycle 

90 4-cycle 



Wing Span 
Wing Area 
Fuselage . . 
Engine 


PUT AMERICA 
BACK TO WORK 
BUY USA 


Rapier II 

54 in. 

615 sq in. 

44 in 

. .40- 45 2-cycle 
. . .60 4-cycle 


ONCE YOU HAVE PAST THE BASIC TRAINER’S .... 

IT’S TIME FOR A “RAPIER” .... 

THE RAPIER HAS BEEN DESIGNED AS AN EASY-TO-FLY R/C MODEL. COMBINING CLEAN LINES 
WITH SIMPLE STRUCTURE. IT'S IDEAL FOR THE MODELER WHO HAS PROGRESSED THROUGH THE 
TRAINER’S. AS SUCH. IT OFFERS A FURTHER LEVEL OF ENJOYMENT. . . 

IT’S A DEPENDABLE, PREDICTABLE, FLYING MACHINE . . . 


PICA ENTERPRISES, INC. • 2657 N.E. 188 STREET • MIAMI, FL 33180 • (305)935-1436 






Supercite 


The tlat-bottom slab can be easily attached to the fuse- 
lage — at 0 degrees incidence. The elevator is hinged and 
sealed with MonoKote. 


wood to the firewall to take the cowl screws 
( 3 / 16 inch from the edge). Cut out two '/ifix 
'/ 4 xl 3 / 4 -inch rings, one of balsa and the other of 
plywood. Tack-glue the balsa to the spinner 
backplate to set the clearance, and tack-glue the 
plywood to the balsa, which is attached to the 
backplate. Install the engine, muffler, prop and 
spinner. 

Build the cowl around the engine and muf- 
fler, spanning the 
gap between the 
firewall and the ply- 
wood ring with 
short pieces of '/ 4 - 
inch-square balsa. 

Start at the top. 

Glue balsa pieces to 
the ring and to one 
another (not to the 
firewall). Bevel the 
pieces to fit the 
curves. You can al- 
low the rough cowl 
to be'/t6 inch larger 
than the firewall 
and ring. 

At the longer- 
ons, drill through the balsa and into the bass- 
wood and install the screws. Work down the 
sides, and form a cooling hole below the ring. As 
you go. cut out a muffler slot, needle-valve and 
glow-plug holes, and a bottom mounting-screw 
hole. Use short pieces to sculpt the shape you 
want. Sand the assembly to a curve that runs 
smoothly from the spinner to the nose deck, then 
remove the spinner and discard the balsa spacer 
ring. Coat the firewall and the inside of the cowl 
and wind tunnel with CA. 

COVERING 

Apply transparent MonoKote to all the outer 
surfaces, including the cowl, the window frames 
and the windshield header. Cover the stab and 
elevator tops with the same piece of MonoKote, 
leaving it intact at the hinge line. Cut a wind- 
shield and windows out of 20mil acetate and use 
CA to glue them sparingly to the MonoKote 
(rotate the fuselage to keep the acetate above the 
point of application). Make exit holes for the 
switch extension and the charging plug in the 
right window. Apply '/4-inch striping tape to the 
deck/windshield joint. 

Cut wheel covers out of soda-can bottoms, 
and glue them to the wheels with Zap-a-Dap-a- 
Goo*. Tint thinned clear dope with colored 


the 

up 


dope and apply it to the bare surfaces 
(wheel covers, gear legs, spinner, wood, 
etc.). Use several light coats to intensify 
the color until it matches the MonoKote. 

FLYING— THE PAYOFF 

With the tank empty, the CG is at the main 
spar, and Supercake should fly without 
ballast and without needing any equip- 
ment adjustments. Just put a few extra 
rubber bands on the wing. 

Expect two surprises: it's so fast that 
you might be hit by the 76-inch wing 
before you 
can get out of 
the way; and 
tail comes 
immediately. 

Supercake's first 
flight was off the ice 
on Muskegon Lake, 
MI. on January 9 in 
the 12- to 15-knot 
wind. In that wing, 
takeoff roll was 
short to nonexis- 
tent. and climb-out 
was spectacular — 
straight and fast, 
with solid penetra- 
tion. Rudder control 
was excellent; the plane banked easily to the left 
and the right. The lifting staballows full-throttle 
level flight with elevators neutral (Cahill and 
Korda heritage). With the engine off, it floated, 
dove and looped. Hanging on the wind, it para- 
chuted down- 
ward. With neu- 
tral elevator, it 
penetrated 
slowly, but a little 
up-elevator al- 
lowed it to drift 
backwards. 

The I tried U- 
control — letting 
it tear around in a 
150-foot circle in 
a nearly vertical 
bank with its 
wing tip 10 to 15 

feet off the ice. After five dizzy circles, I let it 
climb straight away — something we couldn't 
do on wires. Then it was time for touch-and- 
goes. With the engine idling, I flew it down to 
the ice and held it there, motionless, with its tail 
up: then full throttle, and it climbed like a rocket. 

A fellow club member wouldn "t accept that it 
couldn't fly inverted with all that polyhedral, so 


The completed horizontal stab is titled to the fuselage, then 
the vertical tail post lor the tin is positioned to ensure the 
alignment ot the tin and the rudder. 


The spinner is installed on the prop shaft to help with the 
forming ot the wooden cowl. 


he half-looped and made two big inverted circles 
without a problem (he thought). After it had 
landed, we found that the battery had fallen out 
of its tight box and was behind the wing. Bless 
the Futaba* plug for not coming apart! That's 
why 1 recommend that you run a strap across the 
top of the battery box. 

A week later, I shared Lake Michigan beach 
with a friend flying a Hawaiian stunt kite, whose 
flutter w as louder than my engine. In that wind. 
I could hang Supercake motionless and then 
rocket downwind. When the engine died 300 
feet up and 100 yards upwind. I was able to glide 
it backwards to land at my feet, with solid 
control all the way down. 

In the past year, I’ve flown Supercake every 
month — slope soaring with the gulls over Lake 
Michigan sand dunes, thermalling with the hawks 
over our field and just generally showing off. 
Not too bad for a plane that was conceived as a 
diversion! I did manage to break it last summer 
w'hen I abruptly did a 
split-S from a wide- 
open inverted dive — 
after had I chickened 
out of a low. inverted 
pass — but it’s easy to 
repair. The plans re- 
flect the resulting 
beefing-up. 

There you have 
it! I hope you'll find 
Supercake a piece of 
cake. 


r sr 


ud- 


Here are the 
dresses of the companies mentioned in this article: 
Dynaflite , 1578 Osage. San Marcos. CA 92069. 

MonoKote/Great Planes Model Distributors, P.O. Box 9021 . 
Champaign. IL 6 1826. 

Du-Bro Products, 480 Bonner Pd.. Wauconda. IL 6 0084. 
O.SJGreat Planes Model Distributors. 

Sullivan Products. P.O. Box 5 166. 1 North Haven St.. Balti- 
more. MD 21224. 

Zap-a-Dap-a-Goo; distributed by Frank Tiano Enterprises. 
15m F stone ij Ln . W. Palm Beach. FL 55414. 

Futaba Corp. of America, 4 Studehaker. Irvine. CA 92718. 
Master Airscrew; distributed by Windsor Propeller Co.. 
5219 M onier Circle. Rancho Cordova. CA 95 742 
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Propeller 

Selection, 

Parti 



principles 


THE WIDE VARIETY of propeller makes, 
shapes, materials, diameters and pitches avail- 
able today can be somewhat confusing. 

The choice of a prop to suit your model, its 
engine and your style of flying requires some 
understanding of how a propeller functions. It 
also requires an appraisal of the weight, wing 
area and aerodynamic drag of your airplane and 
of the power loading of the model — plus some 
insight into its engine’s power characteristics. 

In addition, the propeller’s high-speed rota- 
tion leads to effects that every modeler should 
be aware of. These are: 

• Slip-stream 

• Asymmetrical blade effect 

• Propeller pitching moment 

• Torque 

• Gyroscopic precession 

This two-part series will cover these points 
and help to narrow propeller choice for a given 
model to one or two diameters and pitches. 

PROPELLER ACTION 

A propeller generates thrust by forcing a col- 
umn of air backward — called the “slip-stream" 
as in Figure I. In the slip-stream, the air’s 
velocity is increased above the aircraft’s for- 
ward speed, and its pressure is reduced. In 
addition, a substantial part of this increase 
occurs ahead of the propeller. 

This slip-stream swirls around the fuselage 
in the same direction as the propeller rotation. 


A PAIR OF WINGS 

A two-blade "prop” is actually a pair of small 
wings; each has an airfoil cross section that is 
thick close to the hub for strength and rigidity, 
and that tapers to the tips. These small airfoils 
have all the characteristics of a wing's airfoil. 
They have: 

• A chord line 

• An angle of zero lift 

• A stalling angle 

• Increasing profde and induced drags as 
their angle of attach increases 

• A pitching moment 

• Upwash ahead, and wake and downwash 
behind the blades 

Propeller blades differ from the wing’s 
airfoil in that they operate at much higher 
speeds than the wing. A 12-inch-diameter 
propeller that advances 5 inches per revolu- 
tion and turns at 1 0.OOOrpm has a tip speed of 
360mph, while the model it propels flies at 
only 47mph. 

A wing normally flics at the same speed 
across its span. A propeller, however, oper- 
ates at different speeds: high at the tip and 
progressively slower from tip to root. At half 
its diameter, its speed is half that at the tip. 

Stresses on the propeller are high, particu- 
larly at its center. These stresses result from a 
combination of centrifugal and thrust forces, 
plus the blade’s airfoil pitching moment try- 
ing to twist them. 



FIGURE 1. The Propeller’s Action 
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DIAMETER AND PITCH 

Propellers are sized in both diameter and pitch 
in inches. Diameter is simply the length of the 
prop, tip to tip. It identifies the size of the 
imaginary cylinder in which the prop rotates 
and advances. Increasing thediameterincreases 
the load on the engine and reduces its 
rpm. 

For each prop diameter, there are 
several different pitches available. For 
example, a 10-inch-diameter prop is 
typically offered in pitches from 6 inches 
to 1 0 inches. The higher the pitch, theo- 
retically, the greater the advance per 
revolution, and the higher the engine 
load — again, reducing its rpm. 

Thus, both diameter and pitch must 
be considered in propeller selection. 

For high-speed flight, reduced diam- 
eter and increased pitch apply: for 
slower flight, increased diameter and 
lower pitch prevails. 

There are several variations for a 
given pitch dimension, as follows (see 
Figure 2). 

• The “nominal pitch” is measured 
across the flat back surface of the 
blade — -usually measured at 75 percent 
of the diameter. This is what you buy! 

• The “geometric pitch” is measured 
across the airfoil’s chord line. 


• The “true pitch” is the actual distance the 
prop advances per revolution. The differ- 
ence between geometric and true pitch 
angles is the angle of attack at which the 
prop airfoil is truly operating and is called 
the propeller “slip.” 


PROPELLER AS 
AIRSCREW 

A propeller has much in common 
with a screw. In fact, they are fre- 
quently called "airscrews.” A screw 
being turned in a threaded hole will 
always advance its full pitch for 
each revolution. A propeller 
“screws” into air that is fluid. The 
advance per revol ution is not fixed. 
A heavy model with high air drag 
and in a steep climbing attitude will offer high 
resistance. Under these conditions, the propel- 
ler must operate at higher angles of attack or 
slip, with increased profile and induced drags. 
This reduces the engine’s rpm. 

It should be noted that, while pitch is a major 



FIGURE 3. “Constant Pitch” Propeller 


factor in speed, a plane obvi- 
ously can’t fly faster in level 
flight than a speed that is 
close to that permitted by its 
geometric pitch multiplied by 
the rpm. 

In a dive, with the engine 
at full rpm, the actual ad- 
vance per revolution may 
increase to a point where the 
prop's airfoil is operating at 
a very low or a negative angle 
of attack. The profile and 
induced drag reduce substan- 
tially, the prop “unloads” and 
the engine over-revs — which 
does it no good ! Experienced 
fliers throttle back in dives 
for this reason. 


FIGURE 4. Lift, Drag and Thrust Vectors at 75% and 25% Diameters 
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FIGURE 6. Nomograph for Quick 
Determination of RPM, Pitch and Speed 


Propeller 

Selection 

CONSTANT PITCH PROPELLERS 

Each point on a propeller blade — rotating and 
simultaneously advancing — describes a helix 
inside an imaginary cylinder. Consider one blade 
advancing one revolution; imagine cutting the 
cylinder lengthwise down one side, from start to 
finish of that one revolution. Imagine opening 
and flattening it 

Figure 3 shows this flattened cylinder along 
with the geometric and actual pitches and blade 
cross sections at 100 percent. 75 percent, 50 
percent and 25 percent of the blade’s length (see 
also the diagram shown in Airwaves, page 8 of 
the August '92 issue of Model Airplane News). 

Note how the geometric angle of the blade 
varies from tip to root so that there is a constant 
angle of attack. Calling such a prop ''constant 
pitch" is a bit of a misnomer, the blade is 
obviously twisted. “Constant angle of attack” is 
more accurate. 

To calculate the propeller’s speed at any 
point along its length is easy. Take the prop tip 



Wing loading — oz./sq. ft. 


FIGURE 5. 

Nomograph for Quick 
Determination of Wing 
Loading, Lift and Speed 


in Figure 3; in one revolution it moves from A to 
B; AB is the hypotenuse of a right-angle tri- 
angle. Recalling high school geometry: “the 
square of the hypotenuse of a right triangle is 
equal to the sum of the square of the other two 
sides.” In formula form and Figure 3: 

AB = yAC 2 + BC 2 

A 12-inch-diameter prop, advancing 5 inches 
per revolution would have a hypotenuse of: 

J (12 x 3.1 41 6) 2 + 5 2 

or 38.02 inches. 

Tip speed for this prop turning at 10,000 rpm 
would be 

38.02 ins x 10,000 rpm x 60 mins./hr. 

12 ins./ft. x 5280 ft./mile 

=360.12 mph 

At 50 percent of the blade length, the speed 
would be 50 percent of 360.12mph or 
180.06mph. Those blades are lethal; take care! 

Figure 4 shows blade cross sections at 75 
percent (A) and 25 percent (B) of the blade 
length from the hub. Both are operating at the 


same angle of attack. Note that at 25 percent, 
because of the blade angle, the lift is more 
inclined, the drag vector is increased and the 
thrust vector is reduced in comparison with the 
75-percent point. This inner portion is less effi- 
cient, and from 25 percent to the prop center 
only worsens. A spinner of roughly 25 percent 
of the prop's diameter would cover this portion 
and would smooth out the airflow moving back- 
ward. For a 10-inch-diameter prop, a 2'/2-inch- 
diameter spinner does just that. 

In Figure 4B, the higher blade angle, reduced 
thrust and increased drag reflect the effect of 
higher pitches for the prop as a whole. The 
increased drag reduces engine rpm; lower diam- 
eters are indicated. The reverse is also true; 
lower pitches with larger diameters. 

THE AIRPLANE 

The design of the model has a major bearing on 
selection of its propellerdiameter and pitch. The 
factors are: 

• The weight and wing loading 

• The model’s aerodynamic drag 

• The weight-to-power ratio or power loading 

• The type of performance desired. 

Weight and Wing Loading. The heavier the 
model, for a given wing area, the higher its wing 

( Continued on page 93) 
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I T ISN’T EASY making 
the transition from a 
sport plane to an 
aerobatic aircraft. The 
Hobbico* Startire 40 makes 
it a snap. Almost ready to 
fly (ARF) airplanes have 
made huge inroads in the 
R/C model worl^J in a rela- 
tively short time, often 
much to the chagrin of life- 
time hobbyists who take 
great pride in the building 
process. Pulling an 80-per- 
cent-complete kit out of a 
box offers no challenge to 
these old-timers, and they 
can’t understand how any- 
one else could derive satis- 
faction from the experience 
either. 

Clearly, there’s a grow- 
ing group of modelers who 
are interested in the sport 
primarily for the thrill and 
excitement of flight for 
flight's sake, not for the 
private enjoyment of shap- 
ing pieces of balsa by hand 
to make a craft that will 
remain airborne. 

ARF advocates have 
good reasons to choose 
this type of aircraft. They 
may not yet have devel- 
oped the building skills 
required to assemble a 
complete kit, but just as 
often, the ARF owner 
simply can't devote the 
amount of time that's 
required to build a 
complete kit. 



by EARL & BOB CARPENTER 
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STARFIRE 40 


FLIGHT PERFORMANCE 


This airplane was tested under a variety of conditions. 

ranging from zero wind to unbelievably strong 30mph 

gusts, on chilly days and in the baking, hot sun. 

• Takeoff and landing 

Let the Starfire 40 build up a head ot steam before it 
lifts off. The trike rear tracks straight and true and is 
relatively unaffected by the torque of the engine. 

Landings are clearly the Starfire's Achilles heel. 
Owing to the lack of built-in washout, they required 
higher speeds than you’d expect for a sport plane. 
The potential for wing tip-stalls increases as speed 
decreases. 

The drill for successful landings involves speed and 
an easy glide path. Don’t dive down at the runway and 
try a big billowing flare-out. Instead, ease the plane 
closer and closer to the 
runway while gradually 
backing out of the 
throttle. When the 
Starfire 40 is practically 
on the ground, chop 
the throttle. We don’t 
want to make it sound 
as if every landing is a 
hair-raising encounter, 
but with a design like 
this, it’s in this area 
that things will get dicey if you aren't careful. 

• High-speed performance 

Absolutely incredible. The Starfire 40 is nearly unparal- 
leled when it’s boring holes through the sky. We made 
virtually no trim changes when transferring from low or 
medium speeds to wide-open flight. Vertical perfor- 
mance is commendable, but the strength comes in easy 
maneuverability during all attitudes of flight. The 
Starfire 40 responds to the pilot’s input with precision, 
yet it has a comforting tendency to not overreact. 

• Low-speed performance 

If you've read about the thrill of landing the Starfire 40. 
you’ve certainly already figured out that it isn’t the most 
reassuring airplane at low speeds. The tip-stalling 
makes recovery difficult, even from what should be 
gentle stalls. 

• Aerobatics 

Absolutely, positively incredible. 'The sheeted wing, 
light weight and crisp controls contribute to the stun- 
ning aerobatic capabilities of this plane. Comparing it 
with anything short of a Nats-style pattern plane isn’t 
much of a comparison. The Starfire 40 can do anything 
you ask of it. 

The symmetrical airfoil accounts for a good deal of 
the hot performance, but the sheeted wing probably 
accounts for more. The sheeting makes the wing clean 
aerodynamically. 

It doesn’t take much aileron to get the plane to 
respond. We were so confident after a few outings with 
the Starfire 40 that we took a shot at flying it in a virtual 
windstorm. With 30mph winds blowing steadily, we 
launched the Hobbico airplane sideways across the 
runway and it was in the air after just a few feet. The 
resulting air show was one of the most enjoyable we’ve 
had with any airplane, anywhere. We were able to point 
the nose into the wind and do barrel roll after barrel roll 
without changing relative ground position. With slight 
throttle back we could virtually hold the plane in one 
place and, with a touch of up-elevator, watch it blow 
over in what must have been the world's largest and 
most elongated loop. Bizarre. Our landing was odd, too, 
as we put it down perpendicular to the actual runway. 
We didn’t go off the opposite edge, either. We can’t 
imagine trying that with many other airplanes. If you 
want to step up to a more responsive craft, the Starfire 
40 is a great airplane that will lift your confidence. If 
you're already confident, you might find skills that you 

didn't know you had. 

« * * 




Hobbico’s high-quality Starfire 40 kit contains wood that has been picked for its strength and 
lightness. 


There’s another important, some- 
times overlooked, reason why a good 
percentage of ARF owners choose this 
route, and that’s the outstanding flight 
characteristics that many of these planes 
have. Manufacturers have 
their pick of light wood 
and light designs, and if 
they pull together all the 
elements intelligently, 
they can produce a very 
light, clean design. 

Hobbico has accom- 
plished this with the 
Starfire 40, a truly aero- 
batic airplane designed for 
experienced pilots. 


wing root, precisely on the leading edge 
of the wing, and then use a 7mm drill 
bit to bore a straight, true hole parallel 
to the wing root. Neophyte builders: 
you can't stall forever, so dive in. We 



The fuselage is built-up in a box style with plywood dou- 
blers. We had to trim the wing-seating area a little to make 
the wing fit perfectly. 


CONSTRUCTION 

Hobbico claims that the Starfire 40 is 
80 percent complete out of the box with 
no sanding, painting, or finishing 
required. That’s absolutely correct. You 
probably won't, however, be flying the 
Starfire 40 on the same day that you 



The wing hold-down block was a little too 
snug to fit around the aileron controls, so 
we trimmed it. It's good to check the fit 
before you install the block in the fuselage 
(as shown). 

open the box. We spent about eight 
hours working on the plane from start to 
finish. 

The construction manual devotes 17 
pages to the final assembly of the 
Starfire 40 and lists a total of 93 steps 
(including radio and engine installa- 
tion). The first two steps involve mark- 
ing and drilling the leading edge for the 
installation of 7mm dowel rods to serve 
as wing locaters. This can strike fear 
into a non-builder’s heart. You’re asked 
to make a mark exactly 1 inch from the 


used a small center punch to ensure that 
the hole would be perfectly centered 
when drilled. 

Long-time builders who have com- 
plete sets of drills in American sizes 
(but not a metric drill in sight) might be 
frustrated because they need 7mm 
, drills. Don’t fret: we’ve figured it out 
for you. We used a micrometer to check 
the size of the dowels in our kit and 
found them to be 0.280 inch in diame- 
ter. A ’/32-inch drill bit is only 0.001 
inch bigger, but first, we used a 7 /fr»- 
inch bit (0.262 inch) to drill a pilot hole. 

Another tip is to start the first bit into 
the wood in reverse direction. This puts 
a good-size “countersink” exactly 
where you want it. The drill won't jump 



When the block is in place, there 's an easy 
way to mark the locations of the bolt holes 
on the wing: install the bolts and dab some 
paint on them, then slide the wing into 
place. The paint will mark he proper loca- 
tion on the wing. 


o 
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STARFIRE 40 



off-center when you start to drill. 

Next, glue the two wing halves together 
(using the included tapered and angled wing 
joiner, which makes this critical task 
extremely simple). 

Although the wing and ailerons have 
been slotted, you’ll have to install the hinges 
yourself. Be careful not to get any glue on 
the hinge. Hobbico recommends that you 
put a dab of petroleum jelly on the hinge pin 
to protect it. We usually run toothpicks into 
the wing and through the holes on the hinge. 


SPECIFICATIONS 

Model name: Starfire 40 

Manufacturer: Mobbico 

Type: Sport/pattern 

Sug. price: $164.99 

Wingspan: 56 inches 

Wing area: 546 square inches 

Wing loading: 23.2 ounces/square foot 

Weight: 5.5 pounds 

Length: 47 inches 

No. of channels req’d: 4 (rudder, elevator, 
aileron, throttle) 

Power req’d: .40 to .45 2-stroke; .60 to 
.80 4-stroke 

Engine used: O.S. .46 2-stroke 
Airfoil type: Fully symmetrical, sheeted 
wing 

Wing construction: Spruce spar and built- 
up balsa 

Kit construction: Built-up ply and balsa. 

80 percent built 
Washout: None 

Features: kit includes tank, wheels, 
landing gear, hinges, spinner, pushrods, 
clevises, horns and construction manual 
with photo illustrations. 

Hits: 

• Outstanding high- and medium-speed 
flier 

• Extremely good aerobatic ability 

• Easy to assemble 

Misses: 

• Low-speed flight less responsive 

• Lack of washout leads to tip-stalling 
(especially during landings) 


Because the Starfire’s slots are somewhat 
oversize, we think that this is definitely a 
good idea. 

When it’s time to glue the wing-mounting 
blocks into the fuselage (step 17), we sug- 
gest that you test-fit the piece on the bottom 
of the wing and make sure it fits around the 
aileron control arms. (Ours required some 
| trimming.) 

You must also drill two Vi6-inch holes in 
the wing. The easiest way to mark the hole 
locations is to put the wing screws into the 
blocks with about Vs inch protruding and 
dab some paint on the heads. Slip the w ing 
into position, and the paint will mark the 
hole location for you. 

After we had drilled it, we noticed that 
our wing didn't fit all the way down into the 
fuselage. This isn't something that you 

« ould let slide if yours exhibits a similar 
ndition. It will affect the wing incidence. 
The fuselage wing saddle can easily be 
trimmed for a proper fit. 

The wing-mounted landing gear is easy to 
attach — trim the covering away from the 
slots, slip in the gear and mount two plastic 
retaining straps with self-tapping screws — 
but the setup is weak. We examined the con- 
struction after a slightly rough landing (hon- 
est) ripped the gear from the wing. The 
problem? The mounting block is attached to 
two ribs. That's it. To give the block more to 
grab and to strengthen the two ribs, we 
glued balsa tri-stock along the length of the 
two ribs while we made repairs. If we ever 
have a problem with the other side, we’ll 
modify it this way. too. We recommend that 


The builder must cut out some of the balsa at the 
root ot the wing to make room tor the aileron 
servo. Absolute beginners might be nervous 
about cutting, but this is truly a minor operation. 


you consider doing the same. 

The front strut of the tricycle landing gear 
is a snap to install, but pay close attention to 
the angle at which you drill the hole in the 
fuselage for the control rod. If the angle 
isn’t shallow enough, the control rod won’t 
line up correctly with the bellcrank on the 
( strut. You don’t want to discover this after 
| you've already applied glue to the control- 
rod tubing. The engine and radio installation 
are straightforward and pose no problems. 

Assembling the elevator and the rudder 
I pushrods requires some thought. You must 
I bend the wire rods and slot and drill the 
wooden dowels. Clearly, this isn’t a monu- 
mental task for an experienced builder, but it 
will take non-builders some time. We sug- 
gest that you use a pin vise to hand-drill the 
holes in the wooden rods and then use the 
drill to carve out the grooves. 

TAIL PLANE 

Assembling the tail feathers is about as easy 
as you can expect. The construction manual 
cautions you to ensure that the horizontal 
stabilizer is parallel to the wing. If it isn’t, 
you’ll have to sand the higher side of the 
stab mount. You also must ensure that the 
stab is centered and square. 



After the servo has been properly fitted, trial-fit 
the two wings together using the angled, 
tapered wing joiner; it's critical that the fit is 
perfect. Gluing, ol course, is even more critical. 

The kit includes a number of plastic parts, 
e.g., wing tips, horizontal stabilizer tips, 
rudder tips, a turtle deck and a cowl. The 
pieces might seem a little flimsy, but 
they’ve held up well. 

When we hooked up the control rods to 
the horns, we discovered that the clevis pins 
weren’t long enough for the width of the 
control horns. To solve this problem, 
we sanded the control horns to make them 
thinner. 

Hobbico recommends that you balance 
the plane at a point 4'A to 4'/2 inches from 
the leading edge of the wing, next to the 
i fuselage. After we had installed the muffler 
and the prop, our plane balanced perfectly. 
Hobbico recommends that you set the sur- 
(Continued on page 93) 
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Why should you buy an SR battery 
pack? That's a great question! 

Usually, when people call us for 
the first time, they want to know 
if our packs are really worth the 
$5 or S6 more than the price of an 
ordinary pack. They've heard from 
friends and read in all the R/C magazines that our packs are 
the best but what really makes them better? The fact that 
we make packs for the Space Shuttle Program. Army. Navy, 
Marines. Air Force. NASA. Lockheed, and Boeing, to name 
a few. might sound impressive. However, the important 
thing is that the packs we make for the Military and 
Aerospace Industry are identical to the packs we make 
for you! We use the same cells, same construction, 
same testing, and the same people! For over 10 
years SR Batteries has been the leader in the R/C 
field. Here are just a few of the things that make 
an SR pack better: Only SR uses screened and 
matched Aerospace grade cells... Only SR 
guarantees every pack to never form a memory 




and gives you a one year warranty... 
Only SR puts every pack through 5 days 
of electronic testing to make sure every 
pack is perfect... Only SR vibration 
tests every pack... Only SR tests every 
pack for charge retention... All welded 
internal and external construction... All 
SR packs can be fast charged... All SR 
packs give you more flying time with less size 
and lighter weight... Only SR will custom make 
any size or shape pack to your specifications at no 
extra charge... Only SR maintains a Hotline phone 
number where you can call for help with any R/C problem 
or question. We'll onswer your questions ond help you select 
what you need, not what you don't. To place an order for a 
receiver, transmitter. Electric Flight pack or any of your other 
Electric Flight needs , just give us a call at (516) 286-0079 or 
send S5 for our new product and technical information 
guides for both Electric Flight as well as our Aerospace 
grade receiver and transmitter battery packs. We're 
open 9 to 3 (Eastern Time Zone). Monday through Friday. 


SR BATTERIES, INC., BOX 287, BELLPORT, NEW YORK 1 1713 (516) 286-0079 FAX (516) 286-0901 


OWN A MACHINE SHOP 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe • Mill • Drill 



FIX IT YOURSELF! 

/ Easy to use! 
v Save Money! 

Save Time! 
As low as S 995 


Call: 

1-800-345-6342 

(Ask for operator 521 1 ) 


or write 

Smithy Dept 521 1 
Lathe • Mill • Drill 
3023 E 2nd Street 
The Dalles. OR 97058 


NEW 

IAI LAVI-YOUNG LK)N 
ISRAELI FIGHTER 1/8 SCALE 


> - Dynamax 

! Turbax 1 1 1 Fans 

/ 61-91 Engines 

Wingspan 41 
Length 65 
Weight 1 1 lbs 

Epoxy Fuse-' 

Foam -core Wings 
Pre-Cut Formers 

ALSO AVAILABLE HA-300 EGYPTIAN FIGHTER 
B-2 SUPER MYSTERE FRENCH FIGHTER 

INTRO PRICE S280.00 Plus S/H 


JD Model Products 
P.O. Box 386, Pacifica, CA 94044 
Call for Info: (415) 359-0406 




HAWKS RACER 


.60 2 CYL. 
.80 4 CYL. 
72" WINGSPAN 6 LBS. 


ONLY 179.00 PLUS UPS 


Back from the '30s.. .thrill to the classic silver 
beauty of the Gamma. Relive the adventure 
of the Thompson Trophy Racers with this 
Highly Stable, Easy-To-Bulld, Easy-To-Fly 
replica of John Northrop's original design. 
This high quality All-Inclusive RC Kit Is one 
of All-Framework Construction using the 
Finest Balsa and Veneer Materials along with 
Complete Hardware, Excellent Plans and a 
Comprehensive Detailed Instruction Manual. 


M-C VISA OR SEND CK. M O TO: 


AERO CLASSICS MFC. CO. 

RT. 1. BOX 318 800- 

LONOKE, AR 72086 732-2376 


AERO CLASSICS 


— OR 


1933 NORTHROP GAMMA 


VT-240 

(Continued from pa$e 19) 

throttle. A slightly moist, pale golden brown 
appearance of plug element and body will in- 
dicate approximately correct fuel setting: dry- 
ness and/or paler color would show danger 
signs of over-leanness. If you have any doubt 
during the first half an hour of running-in. it's 
wiser to keep both fuel needles at an obviously 
too-rich setting — in which case Enya's 
claimed fuel consumption of 60cc/min. will 
very likely prove accurate! 

In all cases, note that (owing to non-linear- 
ity of fuel flow with rpm in suction carbs) the 
heavier the load and, therefore, the lower the 
rpm at full throttle, the greater the relative 
opening of the main fuel needle required. This 
is due to the lowering of air velocity through 
the carburetor and consequent reduced suc- 
tion. When using the largest propellers then, it 
may be necessary to shut the throttle some- 
what just to keep the airflow at sufficient value 
to draw enough fuel. 

SUMMARY 

Enya's adoption of the V-Twin layout for this 
large-scale engine gives modelers as compact, 
light and rigid a power unit for the developed 
horsepower as is reasonable to expect at this 
stage of normally aspirated model engine de- 
velopment. (Continued on page 72) 
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CAPSTONE R/C 

Ultimate KAOS 60 


SPEC 


Model name: Ultimate Kaos .60 
Manufacturer: Capstone R/C 
Type: Pattern trainer/sport 
Wingspan: 62 3 /s inches 
Wing area: 692 square inches 
Weight: 7 pounds 
Wing Loading: 23.3 ounces per 
square foot 
Length: 4872 inches 

Engine used: .45 to .61 2-stroke 
(O.S./Performance Specialists .61) 

Retail price: $109.95 

No. ot channels req'd: 4 (aileron, elevator, 
throttle and rudder) 

Radio: 4-channel (Futaba 7 UHP was used 
in review) 

Features: fully symmetrical wing: all- 
wood, built-up construction; carbon-fiber 
spar overlay material for added strength; 
vacu-formed canopy, full-size plans; 
machine-cut plywood parts; engine mount 
and assorted hardware. 

Hits: 

• Good performer 

• Forgiving and very stable 

• Good value 

• Built to be strong and durable 


CATIONS 







Misses: 

• Instructions lacked photographs, and pro- 
cedures could be clearer. 

• Some of the balsa wood was very hard. 

• In the review kit, some of the parts were 
missing, or they were the wrong size. 


Newest version of a classic 

I HAD MY first opportunity to fly an original 
Kaos .60 in 1977. This airplane (then kitted by 
Bridi Enterprises) became one of the most recog- 
nized pattern training airplanes of the time. 
Capstone’s* Ultimate Kaos is a derivative of the 
earlier Kaos and Super Kaos airplanes. 

THE KIT 

The well-packaged kit contains just about every- 
thing you’ll need for this built-up wooden 
airplane. Most of the parts are made of hard, 
dense balsa stock, and there are several packages 
of machine-cut plywood and accessories. 


[Editor's note: Dennis Dean ot Capstone notes tttat: (t) the review kit was from 
a pilot run ot 50 kits, and that the parts problem has been corrected in subse- 
quent runs Dennis invites any purchaser to call Capstone at (800) 533-5250 it 
there are any kit questions ; it a part is detective, a replacement will be shipped 
at no cost: (2) the stab is internally braced with mangle stock, and a hardwood 
beam runs the length ot the rear tin to loin to the fuselage, obviating the need 
tor the external triangle strips noted in the review I 
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The kit also includes a vacu-formed plastic 
canopy and a full-size set of fairly well- 
detailed prints for the fuselage and the wing. 
The assembly guide would be more effective 
if it included drawings and photos. 

CONSTRUCTION 

The box-type fuselage has two sides, a top 
and a bottom. Each fuselage side consists of 
two pieces that must be joined at the wing 
saddle. A joining doubler is then glued to the 
inside of each. 

Most of the bulkheads are made of rectan- 
gle stock cut to length. On top of the fuse- 



KAOS .60 

lage sides, triangle stock is 
used so that the sides and 
top blend in during sand- 
ing. 

The Ultimate Kaos uses 
either a tricycle landing 
gear or a conventional 
gear. I chose the former 
and also decided to use a 
Kraft Midwest* electric 
retractable landing gear. I 
had to cut the bulkhead in 


FLIGHT PERFORMANCE 


Before installing the engine in the model, I broke-in the engine with 15-percent nitro 
fuel. I also flight-tested it with both 15-percent nitro and 30-percent special helicopter 
fuel. The special heli fuel provides some extra power, but because of its high oil con- 
tent, there was a lot of smoke in the exhaust. 

• Takeoff and Landing 

Takeoffs are similar to those of a trainer. At full throttle and with a little elevator back 
pressure, the airplane is airborne without even the slightest wing wobble. I was 
impressed with the O.S./Performance Specialist .61 engine. Only a touch of right rud- 
der was needed to compensate for torque. “P” factor, etc. As far as ground handling 
was concerned, even with retracts, the airplane behaved quite well. Again, landing the 
Kaos is predictable and should pose no 'problems for those who have some experi- 
ence. It’s almost too easy to put this airplane on the runway. Just throttle it back, trim 
in some up-elevator to slow it down, and the airplane descends nicely. The flare can be 
held for some time without the wings rocking. 

• High-Speed Performance 

After trimming out the airplane (which took about two clicks of down-elevator trim), I 
flew some low passes, and I did a few high split S’s at full throttle. There were no indi- 
cations of flutter, and the airplane tracked smoothly. 

• Low-Speed Performance 

The Ultimate Kaos is designed as a first sport pattern airplane. One thing that you 
won’t have to worry about is stalling this airplane without warning. I deliberately made 
some slow, nose-high turns from the base leg to final approach just to feel it out. No 
problems. The airplane penetrates well, but it will float a bit near the ground. Even 
when the airplane is slowed down to a stall speed, it just lowers its nose and regains 
flying speed (if you release the elevator, of course). I noticed no unusual snapping 
stalls at all. 

• Aerobatics 

This airplane was definitely made for aerobatics. Loops were effortless with only a 
slight amount of wing leveling needed for the crosswind. Outside loops were as clean 
as inside loops. I never - ran out of down-elevator control. I also tried some full-deflec- 
tion loops in order to force a high-speed stall, but I was unsuccessful. 

Knife-edge flight requires all of the available rudder to keep the airplane from losing 
altitude. With my .61, the Kaos couldn’t climb while in knife-edge. 

Axial rolls were straight as an arrow. In fact, during a pass, with just a touch of a 
nose-up attitude, I cranked the ailerons and rolled the plane over with no down-eleva- 
tor while inverted. There was no noticeable altitude lost. 

I found that the airplane rolls positively and, when the control is neutralized, the air- 
plane stops its rotation with no noticeable over travel. Sustained inverted flying 
requires about one-eighth down-elevator. Again, the airplane behaves very well during 
inverted flight. 

In short, the Ultimate Kaos is extremely forgiving, and aerobatics can be performed 
easily. My friend and photographer Ron Farkas traded his camera for the transmitter, 
and he put the airplane through a few more aerobatics. Ron also thought that this air- 
plane would be a good choice for a first-time pattern airplane. 


front of the wing and 
install a flat fuel tank so that the nose gear 
could retract. 

The empennage is built with balsa rectan- 
gle stock, which creates a strong tail section. 
Unfortunately, the trailing edge for the 
empennage was too short, so I replaced it 
with a larger piece. 

After securing the empennage and the 
vertical fin to the fuselage, 1 decided to add 
‘/•>-inch triangle stock to all the attachment 
points around the tail. Although this wasn't 







Framing up the wing over the plans. 

wmmmmmmmmsmmmmmm 



After the wing halves have been joined and the 
carbon-tiber material has been added to the top 
and bottom spars, the top sheeting should be 
clamped to the main spar. 

part of the kit, it made me feel better. 

Finally, 1 used a Hayes* engine mount, 
although the one included in the kit will 
work fine. After 1 attached the nose-gear 
retract mount and the Hayes engine mount 
to the firewall. I epoxied the firewall to the 
fuselage sides. 1 used a rebuilt O.S.* 61 that 
has a Performance Specialties* ABC piston 
and sleeve and a standard O.S. muffler. 

THE WING 

The built-up wing is fully symmetrical, par- 
tially sheeted and double-tapered. According 
to the instructions, there's supposed to be a 
wing jig included, but 1 was unable to find 
the metal rods, so I decided to “wing it" 
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WINDSURFER 



Wing Span: 
Wing Area: 


• 7 SherteJ and cap 
*tnp *4ng*. flat bottom 

wit* waaH out ? lug-.* 
win$* for raay Uantportat^on. 
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7B V 2 In. Lentgh: 42 V 2 in. 

544 *q. In. Airfoil: Flat Bottom 
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WINDSURFER WO 


Wi ng Span: 95 */2 in. 

Wing Area: 790 $q. In. 


Ltfntgb: 45 In. 

Airfoil: Modified 205 


EZ-I GLIDERS 



Wing Span: 75 V* in.. 
Wing Area: 544 *q. in. 


Est. Flying Wt.: 26 ounces 
AirfpjJ: Modified 206 


Ell 100 

A larger version of the EZ-1. easy building with turbulator 
*par». an open cas* gKae' that can perform with the beet of 
them. Pi-jg-in wing* for ea*y Transportation. Stress for htgh- 

*tart* 

•Wing Span: 95 ’/2 In. Eat. Flying Wt.: 45 ouncc6 

Wing Area: 790 sq. in. Airfoil: Modified 205 


TERCEL 



Wing Span: 50 72 in. 
Wmg Area: 275 f 
Lentgh: 31 


Flying Weight:11 Va ounces 
Airfoil: Modified 205 



Wing Span: 50 Va in. Est. Flying Wt.:11 V2 ounces 

Wing Area: 270 »q. in. Airfoil: Modified 205 


KASTAWAY 



Wing Span: 59 inches 

Wing Area: 3 BO square inches 

Est. Flying Weight: 15 ounces 

Airfoil: Modified 205 


BRIDI AIRCRAFT DESIGNS, INC 

23625 Pineforest tone 
Horbor City, Colifornio 90710 


(213)326-5013 549-8264 


KAOS .60 


without a jig. (I did check another kit. and 
the rods were there.) 

I laid out the plans and decided to secure 
the lower spar to the plans and attach the 
ribs at a 90-degree angle to the work sur- 
face. It looked good, but many of the ribs 
didn't meet the trailing edge. The manufac- 
turer told me that some of the ribs in the ear- 
lier kits were the wrong size, but that they 
could be replaced upon request. 

The Ultimate Kaos uses carbon fiber 
(approximately 15 inches long) on the cen- 



k. 


area and an empty cardboard can for the 
wheel well. The can's diameter fit the 2'h- 
inch-diameter wheels with room to spare 
and, since the can was made of cardboard, I 
had no problem gluing it to the wood. I 
sealed the wheel well with K&B* epoxy 
paint. I also painted the tank compartment 
and canopy outline with black K&B paint, 
and I covered the entire plane with 
MonoKote* and Sig* iron-on covering. 

I also chose a Futaba* 1024 7-channel 
heli radio with S5101 and S9101 servos. 
There’s a lot of room in this airplane, but it 
fills up quickly when you 
install retractable landing 
gear. 

The Ultimate Kaos is a 
reasonably priced, pre- 
dictable pattern airplane that 
performs very well. The 
instructions and the plans, 
however, could be improved. 
This airplane would also do 
quite well as a low-wing 
trainer. Whatever your 
choice, the Ultimate Kaos .60 
won’t disappoint you. 



The bottom ol the wing with the gear retracted. The wheel well is 
made out ol a cardboard container. 


ters of the upper and lower 
spars. The carbon fiber 
strengthens the wing and must 
be added after the wing halves 
have been joined but before the 
wing is sheeted. After I framed 
each wing panel, I installed the 
retractable main gear. The 
cutouts for the retracts weren’t 
in the ribs, so the ribs have to 
be cut out regardless of which 
landing-gear configuration you 
choose. 

Because I chose retractable 
landing gear, I used balsa 
sheeting to enclose the strut 



The nose-gear retract unit and hatch. Notice the low-protile tank 
and the double tire watt. 



The stab is internally braced with triangle stock, and a hardwood 
beam braces the rear tin against the fuselage. 


Here are the addresses of the 
companies mentioned in the article 
Capstone R/C Supply Inc., 562 
ScHrock Rd . Westen ille. OH 43081. 
Kraft Midwest Inc., 115 East Main. 
Northville. Ml 48167. 

Hayes Products, 14325 Commerce 
Dr.. Garden Grove. CA 92643. 

O.S.; distributed by Great Planes 
Mfkdel Distributors. P O. Box 9021 . 
Champaign. IL 61826. 

Performance Specialties, P.0 Box 
3146. Gardnerville. NV 894 JO. 

K&B Mfg. Inc., 2100 College Dr.. 
Lake Havasu City. AZ 86403 
MonoKote: distributed by Great 
Planes Model Distributors. 

Sig Mfg. Co., 401 S Front St . 
Montezuma. IA 5017 1 . 

Futaba Corp. of America, 4 
Studehaker. Inine. CA 92718. ■ 
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by FRANK GUDAITIS 


LESS THAN 30 years after the Wright brothers flew at Kitty Hawk , a brilliant young 
engineer conceived an original design fora very unorthodox airplane. Its unique feature was 
its capability to fly at speeds ranging from less than 20mph to well over 400mph! 



He was Charles Horton Zimmerman, a farm boy from 
Olalhe. KS. who earned an engineering degree by working 
his way through school. Like so 
many young men of his genera- 
tion. his thoughts soon turned to 
the then evolving field of aero- 
nautics. Consequently, he ap- 
plied for and was offered a posi- 
tion with the Langley Research 


Center of the National Advisory Committee for Aeronautics, 
the predecessor of today's NASA. 

There his inventive mind turned to finding ways to make 
Hying safer. The result of his efforts was a wing design with 
an aspect ratio of 1 .27: 1 ; in effect, a slightly elongated circle. 
This low -aspect-ratio design was radically different from the 
high-aspect-ratio wing designs of nearly all other fixed-wing 
aircraft of the time, and this difference is just as pronounced 
today. 


DID THE 
MILITARY 
TURN ITS BACK 
ON A SAFER 
WAY? 
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Far right: designer Charles H. Zimmerman circa Novem- 
ber 1949 1 photo courtesy of NASA). Right: the Chance 
Vought V-173 “Zimmer's Skimmer, “as it was affection- 
ately dubbed, sits at a high angle of attack on the 
ground. Below: the V-173 during one of its many suc- 
cesslul I light tests. 


The significant difference be- 
tween Charles Zimmerman's 
design and all “conventional” 
airplanes is the safety factor 
inherent in very slow, control- 
lable flight. 


following year, his invention and services as the chief develop- 
ment engineer were acquired by the Chance Vought division of the 
United Aircraft Corporation. 

Very soon thereafter, the U.S. Navy recognized the remarkable 
potential of his invention and 
funded the development and 
construction of a full-size 
prototype. This aircraft be- 
came the V-173, a relatively 
lightweight flying wing pow- 
ered by two air-cooled 80hp 
Continental engines. In ac- 
cordance with Mr. Zimmerman'sdiscoveries, the airflow from the 
two large propellers, which were mounted on both extreme ends 
of the wing, satisfactorily eliminated the wing-tip vortices and 
turbulence that results in a loss of lift on conventional wings. 

In November 1942, the V-173 completed its ground-taxi tests 
and was flown for the first time by test pilot Boone Guyton. While 
he encountered very high forces on the control movements, 
Guyton did find the flight "one of the most interesting in his career 
as a professional pilot.” The 1 3-minute first flight ended unevent- 
fully with a touchdown at under 50mph and a landing roll of no 
more than 50 feet! 

The V-173 was subsequently flown 
for a total of 1 3 1 hours. In addition to 
Mr. Guyton, another Chance Vought 
test pilot. Richard Burroughs, and a 
number of Navy pilots flew this radical 
airplane. Even the legendary lone eagle 
Charles Lindbergh was sufficiently fas- 
cinated by it to want to take it aloft. 

With the success of the V-173 flight 
tests, design work on the XF5U-1 Navy 
fighter was started in 1943. It was con- 
* figured in the same planform as the 

V-173. The principal differences be- 
tween the prototype and the fighter were 
in the weight and the engine power. The 
V-173 weighed slightly over 3.000 
pounds. The XF5U-I weighed more 
than five times as much. The fighter was powered by two Pratt & 
Whitney R-2000-7 air-cooled radial engines, and each developed 
1 ,350hp at 2.700rpm. 

Though the V-173 was constructed basically of wood with 
fabric covering, the technique for building the XF5U- 1 was again 
years ahead of its time. The external construction of this aircraft 


The significant differ- 
ence between Charles 
Zimmerman'sdesign and 

all “conventional" airplanes is the safety factor inherent in very slow, 
controllable flight. Think of all the aircraft disasters that could have 
been prevented if the ill-fated flying machines had been capable of 
such controllable slow flight. 

Zimmerman applied for a patent on his invention in April, 1935. 
Three years later, he was granted U.S. patent no. 2,108.093. The 
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courtesy A rattan Heritage Lfcrory Unes 


was made of a composite 
material developed by 
Chance Vought called 
“metalite.” It consisted of 
aluminum sheets bonded to 
a core of balsa wood. Does 
it sound familiar today? 

At first, four-blade 
Hamilton Standard propellers 
of the type found on the Chance 
Vought F4U Corsair were coupled 
to the engines. The resultant airflow 
over the wing surfaces proved to be 
totally unsatisfactory. With considerable 
design effort, special four-blade props fabri- 
cated of Formica-impregnated wood laminations 
were made by the same supplier. These 16-foot-diameter props had 
blades that were articulated much like helicopter rotors. They were 
also “synchro-phased,” i.e., each blade of both counter-rotating props 
was matched in relation to the position of the mating blade on the 

opposite propeller. 
Feathering was adjust- 
able by the pilot, and 
ttaPi articulation was 
self-adjusting through 
21 -degree arc posi- 
tions. This seemingly 
very complex system 
generated the neces- 
sary smooth airflow 
over the wing tips, and 
also balanced torque 
over the entire aircraft. 
The very wide blade 

root was employed to reduce vibration and to absorb heavy loads 
encountered while flying at high angles of attack. 

The gear drives that coupled these counter-rotating props to the 
two inboard engines were designed so that in the event of an engine 


This rubber-powered Peanut-scale model of the 
V-173 has logged many successful flights. 


Aircraft cross sections 

boa Pad Haf t Scale Ajrpiow Vofcim* M courtesy Arortwi Hernog* 1/brvySm 


Charles Zimmerman and Vought XF5U-1. Note Zimmerman holding the 
specially built. Formica-impregnated prop blade. 


failure, the remaining engine would then drive both props. 

The XF5U-1 was designed to carry bombs or belly tanks on 
pylons under the wing. Its armament consisted of six 20mm 
cannons. The top speed was calculated to be around 500mph with 
a range of approximately 1 ,000 miles. Incredible as it may seem, 
this extraordinary aircraft, which had so much potential, was never 
given a chance to fly! By March 1948, 
Chance Vought had made arrangements to 
ship this airplane to Edwards Air Force 
Base in California for flight testing. The 
Navy then decided that it no longer needed 
prop-driven fighters now that jets were 
capable of operating from carriers. In what 
was certainly one of the great blunders in 
aviation history, the Navy ordered Chance 
Vought to destroy this remarkable aircraft! 

Fortunately, the V-173 was spared 
such a fate and today, it still exists in the 
Smithsonian’s National Air and Space 
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Museum facility at 
Silver Hill, MD. ” 

One can only empa- 
thize with what Charles 
Zimmerman must have felt 
;eeing 15 years of his pioneering 
work destroyed by a wrecking crew’s 
steel ball. The real tragedy however, is in the 
realization that more than four decades ago, he offered the 
science of flight a new form of safe aerial transportation. 

The ‘'powers that be" ignored his invention until very recently when 
VTOL was “re-discovered" by the aviation indt^ry. 

Charles Zimmerman subsequently returned to his work as an engineer 
and scientist at the Langley Research Center in Virginia. There, he 
continued to pursue innovative aeronautical developments. One of 
many was his vector flight principle, which was applied to a unique 


helicopter that was designed and manufac- 
tured by the DeLackner Company. (See“Heli- 
Vector” in the October '90 issue of Model 
Airplane News.) 

In recognition of his lifetime of achieve- 
ments, he was elected a Fellow of the Ameri- 
can Institute of Aeronautics and Astronautics, 
and he was also awarded the Wright Brothers 
Medal. 

Several years ago, a model builder on the 
West Coast constructed a peanut-scale flying model of the V- 1 73. 
It would seem that both the V-173 and the XF5U-1 would make 
excellent R/C models. It's this writer’s wish that perhaps this brief 
article will kindle a spark of enthusiasm along these lines to some 
of you R/C builders out there. 

* Aviation Heritage Library Series. P.O.Box. 2065 Terre Haute, IN 47802 . H 


The realization that more 
than four decades ago, he 
offered the science of flight 
a new form of safe aerial 
transportation. The “powers 
that be” ignored his inven- 
tion until very recently when 
VTOL was “re-discovered” 
by the aviation industry. 


Front view ol the V-173 shows the necessary underbelly glass-work. Early plans also existed to 
study the advantages, if any, ol piloting in the prone position. 
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Sporty Scale Techniques 



FRANK TIANO 


SCALE PICKS AND THE BGX-1 




Dick Graham 's Curtis Seahawk spans 96 inches and weighs 28 
pounds. An A&M 3.2 provides plenty of poke. The Seahawk will 
graduate to floats once he’s comfortable with the flying character- 
istics of the wheeled version. The shock-absorbing landing gear 
can be removed by loosening just three bolts. 


AFTER SEEING THE ’91 coverage of 
Top Gun put together by Major Tom and 
his merry band of artists, I truly thought 
that it would be difficult to duplicate that 
piece of work. Well, after seeing the 
Major’s latest effort, I guess I was all wet. 
Top Gun '92, as depicted in our very own 
pages, is undoubtedly the best coverage 
yet and has generated more phone calls 
than ever from all sorts of modelers world- 
wide who want information on everything 
and anything, from travel information to 
the invitation process. Now, let’s get on 
with this month’s stuff. 

To receive an invitation to '93 Top Gun 
Expert Division, you must be a competent 
scale builder and pilot; you must be recog- 
nized by your peers; and you must have 
had some degree of success, at some scale 
contest, somewhere during the past year. 
If you fit the bill, and your airplanes aren't 
constructed with a hammer, rake and 
chisel, you just may qualify. All you have 
to do is send me a picture of ypur work, a 
list of your local and national conquests, a 
letter from your AMA district rep stating 
that you're really deserving of a Top Gun 
invite, and leave the rest to the T.G. board 
of directors. The same goes for Team 
Scale, except that only the pilot needs any 
contest experience, whether it be scale or 
pattern. And he must be able to fly and talk 


to the judges at the same 
time. The builder needn’t 
be a national hero — just an 
above-average modeler. 
Invitations go out next 
month, so if you'd like to 
nominate someone, per- 
haps even yourself, now is 
the time to do it. 

Once again. Top Gun 
will be held at the Palm 
Beach Polo and Country 
Club in West Palm Beach, 
FL. The dates are April 29 
through May 2. Stay tuned 
in to Model Airplane News 
during the next few 
months for all the skinny 
on where to stay, how to 
get there and who's gonna be competing. 

Sometimes 1 overlook some outstanding 
models that are literally under my very 
nqge. The very new '/3-scale Extra 300 of- 
fered by Model Aviation Technology* is 
one such case. This absolutely gorgeous 
machine is distributed right here in Florida 
just a few miles from my Zap sales office. 
M.A.T.’s version of the famed 300 is a spe- 
cialized, custom kit featuring a perfect fi- 
berglass fuselage and cowl, pre-sheeted 
wings, stab, rudder and a scale, heavy-duty 
landing gear. I’ve seen one of the first kits. 


custom, protective wing covers. George 
Jenkins did a fabulous job with the 38-page 
instruction manual. One of these 300s will 
compete at the Tournament of Champions 
in Las Vegas this fall. If any bad news 
could be attached to this fabulous airplane, 
it would have to be that it’s a limited- 
production kit. The price? — just a wee bit 
heavy; SI. 600! For those of you who just 
have to have one, remember to get your 
order in early because Christmas is just 
around the comer! 

Another neat airplane you may want to 
consider for next year’s competition is Roy 
Vaillancourt’s lovely Stinson L-5 Sentinel. 
Roy offers this airplane in either kit form 
or a plan package with a fiberglass cowl 
and a specially welded landing gear. In any 
event, the ship is a real stunner, and the 


Above right: Model Avia- 

^ lion Technology ’s lim - 

- exclusively for MAT. This 

'/3-scate beauty has a 93-inch span and weighs 21 pounds. Above left: Roy Vaillancourt's 102-inch 
Stinson L-5 Sentinel (covered in Super Coverite * and finished with latex paint) looks very authentic 
on the damp runway. A Quadra 35 powered the 19-pound prototype. 


and I gotta tell ya that Tom and Marilyn 
Gruenebaum have done a first-class job. 
They’ve thought of everything imaginable. 
The wheel pants, the spinner and that beau- 
tiful big canopy are nice touches as are the 


color schemes are plentiful. For someone 
who wants to get started in scale but is a 
little intimidated by the complexity or ex- 
tra detailing required to do a ’’heavy metal” 
warbird. the Sentinel may be right up their 


(Continued on page 68) 
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SPORTY SCALE 


proverbial alley! For a look at what else 
Vailly Aviation* offers, send for one of 
Roy's catalogues. (They only cost one 
buck.) 

MYSTERY MOTOR 

This month, we address the question asked 
by several of you concerning the almost- 
new O.S.* BGX-1 35cc engine. Seems that 
other authors have written conflicting in- 
formation relative to this engine’s perfor- 
mance, and I’m here to tell you of my ex- 
periences. First, let me say that the abso- 
lute perfect prop for this engine is an 18x8 
by Dynathrust* or a Zinger*. Second 
choice would be an 18x6-10 and third 
choice would be an 18x10. In a lightly 
loaded, high-wing airplane like a big Cub. 
a 20x6 will perform satisfactorily. How- 
ever, with an 18x8, here’s what I observed. 
After one hour of break-in. I checked the 
max revs with an open exhaust and the 
carb restricter in place. It turned up 
8,600rpm and idled at 3,000. Next. I added 
the stock muffler and removed the carb 
restricter, which produced 8,000rpm on 
top and a 2,000 idle. Next, I removed the 
muffler baffle and checked the rpm with a 
Zinger 18x8, which equalled 8,300. A 
Dynathrust 18x8 did 8.800 in the same 
configuration. 1 then checked the two 
props for trueness of pitch and found the 
Dynathrust to be exactly 8 inches and the 
Zinger a bit more. Both idled at 1,800. 
Changing to a J-Tec* BGX-B muffler with 
dual exhausts showed no changes, but go- 
ing to a J’Tec Snuffler muffler robbed 
700rpm from top end. Art Johnson flics the 
BGX in his P-33 with an 18x10 with no 
problems. I think it runs a lot better and 
cooler with 2 inches less pitch. Will the 
BGX out-tum a Webra Bully? Close, but 
no! But, Bullys are no longer available, 
and this Hobbico* Slugger is sure to be the 
next best thing! 

COLOR ME CORRECT 

I received a letter from one of our readers 
w'ho questioned the accuracy of the color 
chips found in some of the Monogram 
books and the M&M book distributed 
through FTE*. The bottom line was that 
this gent thought the faded, worn-looking 
chips in the book certainly didn't match 
any of the colors displayed in various pub- 
lications of restored warbirds or any of the 
color photos taken during World War II 
that he has seen. 

Allow me to explain. First of all. pho- 



These are just a traction of the real silver cups 
and awards presented by Model Airplane 
News. Pacer and FTE at Top Gun. Sam Wright, 
the “voice ot Top Gun " has Frankie T. step up 
to the mike while Joe Mamella looks on. 

tography was in its infancy during World 
War II and from what I’ve read, the color 
accuracy in these photos isn’t to be trusted. 
Second, while many colors left the factory 
in brilliant shades of red, blue and yellow, 
these paints weren’t the sophisticated 
enamels, lacquers and epoxies of today, 
and it took just a matter 
of days, not years, to start 
me weathering process 
that we’ve all come to 
know' and love. For ex- 
ample, United States In- 
signia Red was a rather 
bright red that faded to a 
dull reddish-brown after 
about 1 50 hours of expo- 
sure to the sun’s highly 
damaging ultraviolet 
rays. Same goes for all 
other colors. Olives and 
greens faded really fast 
and so did the oranges, 
browns and yellows. 

Only the colors used on 
the undersides of the air- 
craft were able to with- 
stand the weathering ef- 
fect because of their pro- 
tected location. To show how poor paints 
of that era really were, take a good look at 
some pictures of the highly weathered 
Japanese aircraft or some of our own naval 
aircraft taken late in the war. Most of that 
dappling effect you see isn’t a deliberate 
attempt at some sort of experimental or 
novel camouflage but a direct result of the 
poor-quality paint losing its adhesion with 
the poorly prepared metal undersurfaces! 
In other words, the bloody paint is peeling 
off right before your very eyes! So you see. 
when the Chicago Scale Masters, Claude 


McCullough and David Platt took all that 
time to duplicate WW II color chips, they 
spent a lot of time researching what the re- 
spective colors looked like in the field, not 
what they looked like as they rolled off the 
assembly line. In other words, the chips are 
correct! 

Before closing this month. I’d like to 
thank all of you who have inquired about 
my new Bearcat landing gear and Bulldog 
retracts. We have something new this 
month: a scale, retractable tail-wheel/tire 
assembly for the Bearcat and other '/s-scale 
Navy aircraft like the Corsair, and an all- 
metal, dual-spooled, sequencing air valve 
to replace the plastic, prone-to-leaking type 
now being used. The tail-wheel retract is 
S140, and the air valve is $38 and guaran- 
teed not to leak. My last word of caution: to 
those of you w'ho have installed a Greek 
sandw'ich in the belly of your aircraft in an 
effort to straighten your errant takeoff rolls, 
this isn’t the type of gyro we were talking 
about! Until next month, check your six. 


'Here are the addresses of the companies men- 
tioned in this article: 

Model Aviation Technology. 12X48 Touchstone PI.. 

Palm Beach Gardens. FL 334 IX 

Vailly Aviation. 18 Oakdale Ave.. Farmingdale. NY 

11738. 

O.SJGreat Planes Model Distributors , P.O. Box 9021. 
Champaign. IL 61826. 

Dynathrust Props, 254/ Northeast 1 1 th Ct . Pompano 
Beach. FL 33062. 

Zinger ; distributed by J & Z Products. 25029 S. Ver- 
mont Ave . Harbor City. CA 907/0. 

J'Tec. 164 School St.. Daly City. CA 94014. 

Hobbico Great Planes Model Distributors. 

FTE, Frank Tiano Enterprises, 15300 Estancia Ln.. W 
Palm Beach. FL 33414. 

Coverite. 420 Babylon Rd.. Horsham. PA 19044 ■ 



Art Johnson relies on the O.S. BGX-1 35cc (2.2ci) engine tor spirited 
performance in his 26-pound P-35. The model is completely covered 
in aluminum sheet! No. there's no radio interference with today's 
modern radios! 
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Nick Sr. concentrates on flying 
as Bob Stifles keeps an eye on 
traffic. 






.Mi 


Annual Giant-Scale 


Warbird Fe 


TIME WARP TO WW II 


by GERRY YARRISH 


T HE 1592 WW II Giant Scale Warbird Festival at Lums Pond State 
Park, Bear, DE, took place on August 1 and 2. Now in its fifth year, 
this annual event — the brain child of Roy Vaillancourt and Bruce 



Tim Delong of Bath. PA. Hew this 101-inch-wingspan Ziroli-design Ju-87 Stuka 
dive bomber. It ’s powered by a G-62, and look only four months to build. 


One of the nicest P-40s was this 
Byron kit built by Bill Jameson. 
Sachs 4.2 under the cowl. 


Bill Steffes modified a Ziroli 
AT-6 Texan to produce this 
fixed-gear BT-14 variant. 


The crosswind took its toll on a few pilots, but most 
planes were easily repaired. (Number 765 wasn't quite 


Corsair alley: the F4Us were well represented. 
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that lucky!) 








AT-6 Texan lineup was impressive and shows h 
popular the advanced trainer is. 


Ron Chizek ol Johnstown. NY. Hew this impres- 
sive, 144-inch C-47. Built Irom Ziroli plans, the 
Cooney bird is powered by two Quadra 35s and 
weighs 45 pounds. 


sponsored by Miniature Warbirds Limited. The 
Warbird Festival is a no-pressure, time-to-show-off 
event for all scale, IMAA-legal, military aircraft pro- 
duced between 1935 and 1950. The models, which 


include fighters, bombers, recons and transports, 
must be painted in their original military colors. 
Civilian and Civil Air Patrol versions and disguised 
sport models aren’t eligible. (Continued on page 75) 



Lett: Co-tounder ot the Giant 
Scale Warbird Festival Roy 
Vaillancourt gets into the 
spirit of the meet with his 
“unitorm ot the day. " 


PHOTOS BY CHRIS CHMJVJ 
G EBKY VARRJSH 


Nick Ziroli's big Beech 0-18 wowed the 
crowd all weekend. With its thick smoke 
trails, it was very realistic. 


Rare, striking MiG-3 built by Ron Gagner ot North Oxford, MA was llown by Tim 
Haggerty. The scratch-built model is powered by a G-62. 





BALL BEARING SERVO 
CONVERSION KITS 


With LDM Industries' new Ball Bearing 
Servo Conversion Kit you can convert your 
standard servos to ball bearing servos in 
just minutes. The Futaba and Airtronics 
kits includes 4 new servo top cases, each 
containing a high quality stainless steel ball 
bearing for the servo output shaft.The 
remaining kit indudes4 ball bearings which 
replace the plastic bushings that come 
installed in theservos.LDM Industries' new 
Ball Bearing Servo Conversion Kit will: 

• Eliminate wobble in the output shaft. 

• Eliminate servo deadband for more precise 
control response in helicopters. 

• Reduce the chance of flutter in airplanes. 

• Optimize steering response in cars. 

• Help absorb the heavy steering loads in boats. 

• Extend the life of your servos when used 
with "pull-pull" type cable controls. 

Now there art three kits available which fit 
most of the standard servos in use today! 

Kit # 9600 fils all standard Futaba servos; S28, S38, 
S48, S128, S138, S148 and the Hobby Shack Cirrus 
CS28, CS1 28, CS238, b CS248. Price: 4 for $39.95. 

Kit *9700 fits Airtronics 94102. Price: 4 for $39.95. 

Ki t # 9800 is a bearing set that fits ]R 501 Sr 507, Focus 
HS300 b HS500, RCD Apollo 05, Tower Hobbies 
TS-51 , and Ace Sport 330. Price: 4 for $2435. 



Now for the cost of 2 D£ ball bearing servo, you can 
upgrade a complete set of four standard servos. 


To order your conversion kits send a 
check or money order to: 

LDM Industries Inc. 

P.O. Box 292396, Dept. 4 
Tampa, FL 33687-2396 
Phone (813) 985-5616 

Add $3.00 shipping and handling per order 
Florida residents add 6 1 /2% sales tax. 
Dealer Inquiries Welcome. 

VISA and MASTER CARD Accepted. 

D M Industries 

^Ur.«r Model ProdLXti *Stnc*19&4 


* For hassle free Monocote trim work try our NO-HEAT ^ Tum Solvent 





G ermany's Seidel Radial Engines have set the 
standard for the serious European mod- 
eler and collector. Now available in the U.S., 
Seidel is redefining the way people view this clas- 
sic design. 

Send today for our nett brochure 
featuring the Seidel 5, 7 and 9 
cylinder radials. 





Distributed Exclusively By Proctor Enterprises 

25450 N.E. Ellers Rd„ Aurora. OR 97002 U SA (505) 678-1300 Fax (503) 678-1542 
Brochure 2 00, Brochure and VHS Video 10.00 VIS.4/MC 


VT-240 

(Continued from page 54) 

For a 4-stroke twin, it's also commendably 
uncomplicated in structure, and the 
manufacturer's conservative performance 
claims appear to indicate yet again a degree of 
laid-back confidence in the inherent quality of 
their current productions. Performance was 
consistent at all rpm points and satisfyingly 
lively, and at the end of test, there were no 
signs of any mechanical problems. ■ 

CENTER ON LIFT 

(Continued from page 22) 

Another choice is to be efficient in higher- 
speed flight. To do this, the predicted CG will 
be moved rearward. If you go too far. you'll 
have elevator sensitivity control problems. 
The best choice depends on the task you fly. A 
variable CG might be worth the effort for 
cross-country flying, which requires a combi- 
nation of thermaling and high-speed flight. 

SPREADSHEET FOR FINDING THE CG 

I put together a spreadsheet to calculate all the 
necessary values and produce a chart of CG 
positions. (If you're interested in obtaining the 
spreadsheet, send me an SASE.) The first step 
is toenterthe wing geometry. The wing chords, 
sweep of the wing and wingspan at the breaks 
in the wing must be entered. From these val- 
ues, the wing MAC is calculated. 

The next step is to enter C mo . The spread- 
sheet generates CG positions for different lift 
coefficients. Check a reference such as Soartech 
8 to determine the maximum lift coefficient 
for the airfoil, and use a value lower than the 
maximum. When you want to determine CG 
for higher-speed flight, compute the lift coef- 
ficient required for that speed flight. This 
gives you a potential CG location, but you 
might have elevator sensitivity problems, 
especially for high-camber airfoils. For air- 
foils like the SD8000 and RG 15. you can go all 
the way down to 0.6 or 0.5 without too many 
problems. 


AIRFOIL CHOICE 

What about the choice of airfoil for a design? 
Your airfoil selection also affects the range 
over which you might move the CG. Airfoils 
with a higher C mo will have a greater range of 
CG locations. This means as you deviate from 
the optimum CG, C, combination for these 
airfoils, a greater drag penalty exists than an 
airfoil with a low C mo . The sailplanes with 
better all-around performance have airfoils 
that have a low C m „ such as the E205 and 

mo 

SD8000. On the other hand, designs with air- 
foils like the S4061 and E214 have problems 
with penetration on windy days unless you can 
change the camber. 

I hope you enjoyed the discussion. If you 
have any questions on soaring or sailplanes, 
(Continued on page 89) 
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Stm iffh Jets 


T WO DUCTED FANS 
that found their way to 
the Festival were the Bob 
Violett Models* (BVM) T-33 
and Nick Ziroli's* new all- 
wood Grumman F9F-2 
Panther. Both jets qualified for 
the event by just making the 
cut-off date of 1950. Powered 
by O S. .91 engines, both had 
re-tractable landing gear, 
flaps and scale air inlets, and 
neither had any trouble flying 
off the grass field. 

Nick offers plans for his 

Panther, and there will soon be a kit available from 
Chuck Gill at the Aeroplane Works*. The Panther is 
built in the tradi- 
tional Ziroli fash- 
ion: all wood, 
with bulkheads, 
stringers and 
balsa sheeting. 

Inside, there's 
plenty of room to 
mount any en- 
gine and fan 
combination. 

The prototype 
uses a Dyna- 
max fan unit. 

(see “Air Scoop" for more information). 

Dave Malchione of Kenneth Square, PA, flew his 


With Haps and retracts extended, the Panther had a very short roll-out after landings. The model tops out at 
about 115mph. 


BVM T-33. When you see this model up close, you 
understand why it’s of Top Gun caliber. Its detailing 
and workmanship are simply fantastic, and with its 
80-inch wing- 
span, wing-tip 
tanks and Day- 
Glo orange trim, 
in flight, it's a 
treat to watch. 

It’s smooth, pre- 
cise and fast 
enough to make 
things really 
interesting. 

Estimates say 
that both models 

flew at between 110 and 125mph, and both looked 
right on for scale speed. These two designs are great 
examples of straight-wing 
jets. 


Down and dirty, the T-33 comes in lor a 
landing. 


As if on rails, the Ziroli F9F-2 Grumman 
Panther makes a high-speed flyby. 


The Bob Violett 
Models 80-inch- 
span T-33 is 
legal for IMAA 
events. Dave 
Malchione flew 
well and had no 
problems flying 
off grass. 


'For more information, contact 
Bob Violett Models, 1373 Citrus Rd.. 
Winter Springs, FL 32708. 

Nick Ziroli Models, 29 Edgar Dr.. 
Smithtown. NY 11787. 

Aeroplane Works, 2134 Gilbridge Rd., 
Martinsville. NJ 08836 


Warbird Festival 


(Continued from pajte 71 ) 

The meet is unusbal because it’s held 
each year at a different site. Lums Pond 
Stale Park, the home field for the Delaware 
Gypsy Giants, was perfect for this year's 
gathering: its 900x 150-foot grass runway 
and five flight stations easily handled the 
air traffic. Joe Asher (president of the host 
club) CD'd the event and, along with Kerry 
Stanley (club VP), did the festival proud. 1 
The pits were large and well-organized, and 
the flight line was run with military 
efficiency. Safety had the highest priority, 
and everyone can be commended for a job 
well done. 


Close to 150 top-quality 
models and 104 regis- 
tered pilots took center 
stage for this time-warp trip back to the 
days of the last World War. With the 
Delaware CAP in charge of parking and 
ground logistics, the announcers (staff of 
Miniature Warbird Ltd.) and other ground 
personnel wearing khaki WW II uniforms 
and that big-band sound coming over the 
PA system, the illusion was complete. And 
special effects like the sounds of machine- 
gun fire and dropping bombs kept the 
crowd’s attention. Truly, the pilots who 


showcased their models informed and 
entertained the public. 

THE EVENT 

The event’s most striking feature was the 
diversity of aircraft. From the round-engine 
trainers used in the early days of the WW II 
to the straight-wing jets deployed in the 
skies over Korea, every type of classic w ar 
machine was represented. 

On Saturday, a 30-degree crosswind 
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Warbird Festival 


pers were formation flights by two 1 14- 
inch-wingspan Beech D-18s, one built by 
designer Nick Ziroli Sr. and the other flown 
by Ray Suder of Penndel, PA. While the 
two big, beautiful twins flew together — 
huge loops and some beautiful, if not scale, 
rolls — all other action stopped. On a sepa- 
rate flight, after a very slow, low pass, 
Nick's D-18 landed with one engine out. In 
his attempt to wow the crowd. Nick had hit 
the smoke switch, and the fluid had killed 
one of the throttled-backed Zenoahs. 
Neither the model nor the pilot was hurt. 

Twins were there in number, and Ron 
Chizek, flying his Ziroli-designed C-47, 
was a real showstopper. This 45-pound 
monster has a 140-inch wingspan and is 
powered by two Quadra 35s. Its flying was 


Lett: probably hall ot all the models 
were designed by this man — the grand- 
daddy of giant scale— Nick Ziroli Sr. 


tested the pilots' skills and made for excit- 
ing flying. A number of landings were 
dicey, to say the least, and a few pilots 
decided to deliberately nose-over their 
models rather than having them tangle with 
the safety net. 

Sunday's weather was picture perfect 
with light winds going straight down the 
center line. The flight direction was 


reversed at about midday, but all flights 
were right on the numbers. Some models 
did crash because of radio problems or 
mechanical failures, but this — as the 
announcer reminded us — is the price of 
admission. Everyone there had a positive, 
forthright attitude, and not a single sour 
grape was peeled. 


More unusual models included Japanese 
Zeros. German Stuka dive bombers and a 
white MiG-3, which was modeled by Ron 
Gagner of North Oxford, MA. This beauti- 
ful, '/4-scale, 101 -inch-wingspan model was 
expertly piloted by Tim Haggerty, and the 
G-62-powered Soviet fighter did some of 
the lowest flybys ever. 

To me, the most unusual model was a 
beautiful, '/5-scale, 
1939 Stinson 0-49 
observation plane, 
which was scratch-built 
by Wayne Eister of 
Danville, PA. The 9- 
foot-wingspan model 
was powered by a 
Zenoah G-38 and was 
finished with Coverite 
and silver Randolph 
dope. It took 14 months 
to complete and has 
fully operational flaps 
and articulated leading- 
edge slots. Built using 
a crutch construction, the model was beauti- 
funy detailed and, weighing 25 pounds, it 
flew very slowly. 

HIGHLIGHTS 

There were many! — a model AT-6 Texan 


John Baldwin of Virginia Beach, VA, flew this great-looking P-47 
Thunderbolt, which was built from a Nosen kit. It has a Quadra engine 
and a beautiful aluminum finish. 


THE PILOTS 

The show was attended by some very well- 
known scale modelers, including Nick 
Ziroli Sr., Dave Malchione (7th place. 1992 
Top Gun Team scale winner) and Bill 
Steffes (Best in Military 1991 Top Gun). 
It’s obvious that we saw some topnotch 
piloting. (Most were long-time, mature 
modelers whose average age was some- 
where around 40.) There were many oppor- 
tunities for modelers to confer with the 
designers of their models, and that added to 
an already splendid meet. 


THE MODELS 

The two most popular types were the AT-6 
Texan and the F4U Corsair, and these were 
either scratch-built from Ziroli plans or 
from Byron Original kits (mostly the for- 
mer). Also helping to defend the Delaware 
skies against the Axis powers was an 
impressive contingent of P-51 Mustangs 
and P-47 Thunderbolts. 


squadron of seven flew 
in formation (six were 
Ziroli designs; one was a 
Byron Originals kit). 
The sight and sound of 
this was reminiscent of 
Oshkosh! 

The next heart stop- 



A contrast in sizes, this line chief expertly handles the ground position 
of this Zero tor public viewing. 
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On final, Roy Vaillancourt’s Hawker Sea Fury is 
about to touch down. Late on Saturday, the 
model was lost because an elevator servo 
tailed. 

fabulous; one almost expected a dozen scale 
paratroopers to jump out. 

And that leads me to John Julian’s Robbe 
R/C parachutist, Charlie, which jumped 
twice out of a Piper L-4. One of these was 
tragic, because the chute failed to open and 
many swore that they heard a small-scale 
"Eeeaaahhh"! Charlie did live to jump 
again, but John had a hard time convincing 
him to get back into the jump plane. 

Finally, spectators (approximately 2.000 
over both days) were overwhelmed when 
they were allowed to approach a lineup of 
all the model warbirds for a close-up look. 
Seldom do we see such an array of scale 
warbirds assembled in one place — a scale 
showcase, to be sure. 

Sunday also had a full-scale treat: two 
full-size PT-19s flew several formation fly- 
by. and as if that wasn't enough, they were 
followed by a very grand Navy SNJ. 

The festival was an uncontested suc- 
cess — ask those who stayed for Saturday’s 
400 pounds of barbecued pig and more than 
500 ears of com! Once again, we proved 
that when modelers get together, they don’t 
have to compete to have fun. With a lot of 
flying, beautiful weather and some of the 
best scale models anywhere, the 5th Annual 
Giant-Scale Warbird Festival takes its place 
in the history books as the best one yet. 1 
can hardly wail for next year’s. If you 
missed this one and want to attend next 
year, it will be held in Schenectady, NY. 
For more information, contact Miniature 
Warbirds Ltd., c/o Roy Vaillancourt, 18 
Oakdale Ave.. Farmingville. NY 1 1738. See 
you there! ■ 





Even the experienced pilots 
get a bit rusty after a winter 
layoff. Student pilots often 
need significant training and 
practice in the Spring to regain 
skills lost over the Winter months. 
If you would like to start next 
Spring as a better pilot than 
you are right now, pick up our 
R/C Flight Simulator. 

Requires an IBM or compatible computer system with a color 
graphics card Game port is also recurred 
We recommend a 286. 386. or 486 system with on EGA or VGA 
graphics cord for best performance and enhanced features. 

Apple & Commodore versions remain unchanged 


AIRPLANE 
& HELICOPTER 
VERSIONS 
INCLUDED 

IN VIVID COLOR ! 


Overview of __ 
field & runway 


Analog & 
Digital 
Information 



HELICOPTER VERSION INCLUDES 
LANDING PAD, AUTOROTATION, 
INVERTED FLIGHT, AND MORE! 


DAVE BROWN PRODUCTS 


^^4560^ayhig|^Rd^^<amilton^Ohi^^5^^3 



Imported from Germany 
Immaculately Hand Crafted 


NEW POWER SOURCE 

For 1/4 ♦ Giant Scale Aircraft - Thoroughly Flight Tested 
6 Volt 1.2 AH 1200 Miliamp Rechargable 
Sealed Gel Cell 


RECEIVER 

BATTERy 


1. Vibration Proof 

2. Faster Servo Response 

3. Longer Flight Time 

4. Maintenance Free 
5. 18 Month Shell Life 

6. No Memory Problems 

7. Flat Pack 3 3/4“ x 2“ x 1“ 

8. Weight • 10 ounces 


ADO RELIABILITY - ELIMINATE INHERENT PROBLEMS OF NICADS. 


YOUR COST $30.00 


NEW I/} SCALE EXTRA >00 


For Those Who Wan l 
the Very Best Both in 
Appearance and 
Performance 


Wingspan 92 1'4“ 
Fuse 82" 

Wt. 19 22 lbs. 


Glass Fuse & Cowl - Shoeted Wings YOI I R POQT fiflH HH AVERAGE ASSEMBLY TIME 
Slab • Rudder - T.O.C. Contestant • vUtt wOl I ,OUU.UU 2 WEEKS 

The most beautiful realistic scale (tying machine available today. Limited Production • Each kit is numbered. SO% 
deposit required with order, balance C O D. upon delivery Avatlabtkly by reservation only. For information and color 
photo pack send $10 00 (refundable with purchase ol kit). Dealers include your Federal Tax I D. Number - Limited 
dealerships available S&H and C O D. extra Florida residents add 6% sales tax. 


Model Aviation Technology 


12848 Touchstone Place, Palm Beach Gardens. Florida 33418 • Phone (407) 626-6955/Fax (407) 626-1588 
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: 

HOWTO 


Covering 
R/C Airplanes 

Surface Preparation 


by FAYE STILLEY 



• Figure A:Shape the top and bottom ot the leading-edge stock to a flat 
surface that continues the forward contour of the rib top and bottom. 
Figure B: Tape the sheeting as tightly as possible to the flattened stock, and 
glue it to the spar from the back. * 1. Apply glue to each end of the rib. 



• 2: Hold the capstrip at each end until it sets. • 3: Use thin CA on the under- 
side of the capstrip. 



* 4: When applying CA to a wing-tip block, allow about 74 inch clearance 
around the outside edge.* 5: When you butt together two pieces of balsa, 
run a small bead of glue down the center of the edges.* 6:Carefully 
butt the pieces together on a piece of wax paper, and hold the pieces until 
the glue sets. 



Faye Stilley in his workshop with a recent project. 


I Editor's note: this is the first in 
a four-part series on covering 
R/C airplanes by master coverer 
Faye Stilley. eight-time award 
winner at Toledo (including first 
place, MonoKote 1990 and 
1991), and six-time award win- 
ner at the WRAM show. This 
series has been excerpted from 
a new Air Age title — “ Covering 
R/C Airplanes, Basics and 
Beyond.” That work goes into 
considerably greater detail, as 
noted in the Buyers' Mart. See 
page 127.] 

F YOU PLAN to use a heat- 
sensitive plastic covering on 
your model, the first thing to 
consider is the surface over 
which it will be stretched. 
Unlike paint, which is much 
more forgiving because fillers 
and multiple coats hide imper- 
fections on the surface, plastic 
film shows virtually every rough 
spot. Film isn’t much thicker 
than a fancy paint job, and there 
are advantages to using it. It 
weighs less and isn’t as messy 
as paint, and even a beginner 
can achieve results that look 
better than most paint jobs. The 
best surface to use for covering 
is plain, smooth wood. Even the 
slightest bit of glue on the wood 
will grab the film, and cause 
high spots, low spots and pulls. 

TO SEAL OR NOT TO SEAL 

Film covering should be 
stretched tautly over the wood, 
but not heat-sealed to it. This 


will help eliminate bubbling 
and wrinkling. Except for 
where two pieces of film join 
along a seam, there’s no reason 
to seal the covering to the 
wood. 

I know of only one manufac- 
turer that strongly recommends 
sealing the covering to every 
square inch of exposed wood 
on the airframe. The directions 
for Oracover* instruct the user 
to iron the covering onto all of 
the airframe to gain structural 
strength. It seems logical that 
this film/wood laminate would 
impart additional structural 
strength, and the Oracover fans 
among my friends have recom- 
mended this film as one of the 
toughest. Still, I’ve only used 
this technique once, and unless 
the surface is perfectly smooth, 
the grain of the wood and every 
other imperfection will show 
through the covering. 

I have airplanes that are 
more than 10 years old that 
were covered without sealing 
the film onto the wood, except 
at the seams. In all those years 
of flying, the film has never 
come loose, and I've never had 
an airframe fracture or fail in 
the air. The structural strength 
was built into the airframe. 

AVOID GLUE ON 
THE SURFACE 

It’s very important to keep glue 
away from the outside surface. 
There will be many opportuni- 
ties to put glue on a piece of 
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PHOTOS BY TOM ATWOOD 





• 7: Removing a glop ol CA from a piece of balsa is easier than you may think.* 8: An ordinary tile removes CA without damaging the balsa.* 9: The CA has 
been removed and only a stain in the wood remains. Sanding and polishing wjll recover the smooth surface that existed belore the spill.* 10: My tavorite tool 
tor rough shaping is a rasp. 


wood that will eventually 
become part of the outside sur- 
face. Don't do it! Impossible, 
you say? Perhaps. But avoid it 
like the plague! Think “cover- 
ing" right from the beginning 
of the project, and remember to 
glue from the inside. To help 
you keep glue away from the 
outside surface of the wood. I 
offer the following suggestions 
for those areas where it’s espe- 
cially tempting to take thin CA 
and pour it on. 

Cap strips. Apply thick CA on 
the rib at both ends, and then 
hold the cap strip stretched 
across the rib until the CA sets. 
After the cap strips are in place, 
turn the wing over and finish 
gluing them in place from the 
underside with thin CA (photos 
I to 3). The surface to be cov- 
ered will be glue-free. 

Leading- and trailing-edge 
sheeting. The leading edge 
(LE) is particularly important 
because you're building a lami- 
nated surface. The top and bot- 
tom sheeting are glued to both 
sides of the LE. Glued lami- 
nates always have some glue 
on the edge. The problem is 
compounded with the leading 
edge, because you'll be shaping 
the laminate and, therefore, 
feathering the glue, i.e., giving 
it an even greater surface area. 

Shape the top and bottom of 
the leading-edge stock to a flat 
surface angle that extends the 





forward con- 11 
tour of the rib 
top and bottom 
(Figure A). 

Don’t round the 
leading-edge 
stock. The flat- 
ter the surface 
of the LE stock, 
the tighter the 
sheeting will 
fit, thereby 
minimizing the 
glue that's 
exposed to the 
surface. 

First, place the sheeting on 
the leading edge. Don’t pin it. 
except for position. Tape the 
sheeting as tightly as possible 
to the LE stock (Figure B), and 
glue from the back with thick 
CA. Keep pressure on the CA 
by rubbing your finger across 
the top surface of the sheeting 
on the LE. Glue only the spar 
and the sheeting. Glue the rib 
tips after the LE has been firm- 
ly mated into a laminated beam 
along the LE stock. 

Once the sheeting has set on 
the LE, gently bend the sheet- 
ing away from the ribs, and put 
a bead of thick CA on each of 
the ribs. In light places, tip the 
wing upward, and allow the 
CA to run down the rib edge to 
the LE. Pull the sheeting back, 
and press firmly with your 
hands with a brushing action 
toward the back of the wing. 
This technique ensures that all 
the glue is inside the structure. 


• 11 .Covering small parts first is easier than gluing the model together and then trying to cover 
it! • 12:These are the tools I recommend for shaping, sanding and polishing. They include a 
variety of sanding blocks, files and rasps, sandpaper cleaner and a tack cloth. 


• 13: Lightweight tiller, e.g., Cart Goldberg Models * Model Magic, can be 
used to fill dents before covering. Shown at left is a dented wing-tip block, 
filler, and Micro Mark’ tools, which I use to apply filler. *14: Filler is 
applied to the dent. 


• 15: A sandpaper cleaner (gum eraser) will triple the life of your sanding 
block by removing residue. Failure to remove residue can result in rough 
patches on the sanding block that will scratch the surface of your balsa. 

• 16: I'm using 400-grit sandpaper with a wide sanding block, which gives 
me excellent control. 
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• 17: Here. I'm using a small sanding block with 600-grit sandpaper lor linal polishing. • 18: Feel the surface with 
the hand that's not doing all the work! II will be more sensitive. • 19: This is the finished lip block after a CA glob 
has been removed and a deni has been tilled. Neither will show through the plastic Him alter the block is cov- 
ered. 


Wing-tip blocks. Hardened 
surface glue at this critical 
point will grab the covering 
and prevent it from shrinking 
properly over the wing tip. 
There’s usually too much cov- 
ering at the wing ftp. and to 
avoid wrinkles, the covering 
must be shrunk as it’s laid over 
the tip's surface and sealed to 
it. Therefore, glue must be 
applied carefully. Use thick 


ao 



into the balsa around the hard- 
ened CA, but a metal file will 
remove the CA with minimal 
damage to the balsa. After you 
file the glue away, use a sand- 
ing block to finish the surface. 
The balsa will be slightly dis- 
colored from the CA residue 
that soaked into the wood, but 
the surface will be clean (see 
photos 7 to 9). 

Epoxy is a sticky mess 


ai 



film wrap, butt the two edges 
together, and hold them firmly 
until set (photos 5 and 6). Only 
a small amount of glue should 
squeeze onto the surface. 
Remember, to keep surfaces 
glue-free, think "glue inside." 

REMOVING 
SURFACE GLUE 

What can be done when the 
‘ inevitable happens and a glob of 


• 20:Vacuum the model between each sanding! • 21: The linal touch is a complete wipe-down, inside and outside, 
with a tack cloth. 


CA on the tip block, and allow 
about '/4-inch clearance all the 
way around the outer edge 
(photo 4). When you press the 
tip block into place, glue will 
spread into the bare wood area’, 
and very little, if any, will 
squeeze out to the surface. 

Solid balsa fins, rudders and 
stabilizers. When two pieces 
of balsa are butted together to 
form a larger piece, carefully 
run a small bead of glue down 
the center of the edges to be 
joined. On a flat surface that’s 
protected with waxed paper or 


epoxy gets on the outside, or 
some thin CA sneaks through a 
joint? 

If it’s a major accident, it’s 
better to replace the piece of 
wood than to try and clean it. 
Fortunately, with a little 
patience, many CA spills can be 
softened and removed with CA 
debonder — a product offered 
under various brand names. If a 
dent or a hole remains, it can be 
corrected with filler. 

If you do get a glob of CA on 
the outside surface, the best way 
to remove it is with a metal file. 
Sandpaper will just dig a trough 


before it sets. After removing 
the epoxy by carefully wiping it 
from the surface, clean the grain 
by wiping the wood with a cloth 
that’s been soaked in alcohol or 
acetone. This will also thin any 
remaining epoxy and allow it to 
sink into the wood. 

COVER SMALL PARTS 

Continue to think "covering” 
while you build, and keep in 
mind that covering small and 
uncomplicated parts is much 
easier than gluing the whole 
thing together and then trying to 
cover it. Of course, this means 


dry-fitting everything prior to 
the final sanding. Make and fit 
the hinge slots, but don’t glue 
them. Fit and sand the cowls, 
but remove them for covering. 
Cover any part that can be 
done separately, and glue it 
i into place later. This minimizes 
J the risk of damaging an already 
! covered area when you handle 
your model to cover a compli- 
cated area. 

FILLING AND SANDING 

I Before you start the covering 
process, the balsa surfaces 
' should almost shine. All the 
j dings and pinholes must be 
filled with a lightweight balsa 
filler. (Several brands are 
available.) When the filler is 
dry. remove as much of the 
wood's grain as possible. Of 
course, the grain can’t be elim- 
inated completely, and the 
color will remain. The objec- 
tive is to flatten the grain so 
that the harder, softer areas 
have a uniform surface. 

Don't be tempted to "palm 
sand." Soft grain is eaten away 
more quickly than hard grain, 
and you’ll therefore be accen- 
tuating the grain that you’re 
trying to eliminate. 

SANDING BLOCKS 

Always use a block for sand- 
ing. Several different sizes will 
come in handy, e.g., large ones 
arc good for wings and other 
flat surfaces, but small sanding 
blocks can ruin what’s sup- 
posed to be a flat surface. 
Different size dowels that are 
covered with sandpaper also 
come in handy for curved sur- 
faces. such as fillets. These lit- 
tle curved surfaces must be 
carefully sanded, because 
you’ll be sealing the covering 
to them. Blemishes here can 
ruin the appearance of an oth- 
erwise beautiful model. 

SHAPING, SANDING 
AND POLISHING 

To some extent, sandpaper 
selection is a personal choice. 
The coarser grits in the 40- to 

(Continued on page 100 ) 


82 MODEL AIRPLANE NEKS 



Kyosho R/C Heli Ghaflenge 





Contest Director Tim Lampe oversees the trophies and 
plaques 


Bob Sadler's “ Cop Concept , " a Hughes 500E fuse on Kyosho mechanics. 


by DATU RAMEL 


T IM LAMPE AND the folks at Great Planes once again 
^conducted a fine contest at the Champaign County R/C 
Club in Champaign, 1L. Held last June, more than 70 
pilots participated in FAI, Scale and the three new AMA 
classes. The w ind sock was horizontal most of the week- 
end, and the conditions were especially challenging for 
those who were flying new maneuvers or patterns for the 
first time. 

The judges includedfrlorace Hagen and Tom Unger — 
two men who judged in international competition. Prizes, 
including a Kyosho Bell 222 fuselage, Concept 30 SRs. a 
Kalt Enforcer and Futaba and Airtronics radios, were fur- 
nished by the major hobby distributors. 

Here's how the 73 contestants registered: 

• Class I (equivalent to the old AMA novice) — 36 pilots 
• Class II (equivalent to the old AMA intermediate) — 13 
• Class HI (one notch below FAI ) — 8 
•FAI— 10 
• Scale — 6 


Tough competition 
and technical 
innovation 


And here’s what they brought: approximately 25 
Kyoshos. 25 Miniature Aircrafts. 12 Kalis and 6Hirobos. 
The average distance traveled by contestants? — 650 
miles. Three competitors came all the way from Brazil. 

Several hobby vendors displayed their wares: Dave 
Carter of Rave’s showed CNC-milled graphite servo 
trays and a Sportcab canopy for 60-ships. Mark Wilson, 
distributor for Hi-Products fiberglass blades and tail- 
drive accessories, hosted informal chats about blade 
integrity and where blades shouldn't go 
after a crash. 

Pat Connell had another Ditzler auto 
paint-over-polypropylene fuselage on 
hand, and Brian Rasmussen posed the 
canopies he has painted (in some cases 
by spraying the outside Lexan surface) 
for the Minnesota Slicks club. My 
favorite paint job was Bob Sedler's 
blue-and-silver fun-scale Chicago 
Police Hughes 500. 

A 20x40-foot tent was pitched in the 
pit area, with tables and chairs for those 
who didn’t bring their own shade. 
Special-event T-shirts were for sale. 

CLASS I 

There’s an interesting story behind the 
lst-place winner in Class I. For six 
years, 16-year-old Michael Lising of 
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From left to right: Bob Akers, Norm Labhart. Michael Fortune. 
Kent Officer. 


KYOSHO 


Columbia, MO, has been flying R/C planes 
with his dad. Alex. They both wanted to try 
helicopters but their budget wouldn't allow 
it until they found a used ready-to-fly 
Concept with helpful seller attached. The 
Lisings had already done their homework by 
studying several R/C helicopter videos 
before they started to fly in July 1991. 

Every night for two weeks, they went to 
their club to practice, and by the end of this 
time, they could both hover. They didn’t 
rush the learning process. In the early 


From lett to right: Mike Mas, Dan Chapman, 
Wendell Adkins. 

months, they practiced hovering whenever it 
was too windy to take the fixed-wings up. 

At the Kyosho Challenge, Michael's 
Concept 30 had a mix of SE and SX parts, 
an O.S. .32 engine, stock foam blades set to 
hover at 6'/: degrees and low pitch at minus 
1 degree. Michael said he was lucky to have 
caught few gusts in the windy rounds 


because he was worried he didn't 
have enough negative pitch to 
keep the helicopter from floating. 
His win was very satisfying 
because it made all those conserv- 
ative, slow, steady practices worth 
it. Michael is now learning nose-in 
hovering with his Concept. Only 


From left to right: George Jung, Dean 
Hess, Michael Using, Bill Jeric. 


From left to right: Mark Wilson. Jellery Reed, 
Paul Soha, Mark Potts. 

after he feels confident with this maneuver 
will he consider trying a 60-size heli. 

CLASS II 

The new Class II pattern retains tire transla- 
tional landing from the old Intermediate pat- 


From lett to right: Mark Wilson, Mike 
Ellis, Don Chapman. 

tern. This maneuver still causes 
fits with the pilots because you 
must keep your eye on two things 
at once — the heli and the landing 
target — during the approach. 
Then, of course, the machine 
won’t touch down when you 


want it to because of ground effect! 

Paul Soha's 2,000 points meant that he 
had the top score in both of the rounds 
counted. This is an example of normalized 
scoring, where each pilot's score is comput- 
ed and compared with the round winner’s 
score on a 1.000-poinl scale. Pattern fliers 
have done this for years, but it's new to heli- 
copter contests. Mark Potts, last year's 
novice winner in Champaign, says the nor- 
malized scores make the results fairer 
because the effects of bad weather — like 


. 2 , 000.00 

1,930.26 

.1,923.08 

.1,885.27 


2 , 000.00 

1,931.63 

1,862.07 

.1,771.04 


1,993.27 

1,952.08 

1,945.69 

1,803.14 


.423.5 

.413.5 

.368.5 

.362.0 


Class I 

1 Michael Using 

2 Dean Hess 

3 Bill Jeric 

4 George Jung .. 


Class II 

1 Paul Soha.... 

2 Jeffrey Reed 

3 Mark Potts .. 

4 Mark Wilson 


Class III 

1 Mike Fortune 

2 Norman Labhart 

3 Kent Officer 

4 Robert Akers 


FAI 

1 Dan Chapman .. 

2 Wayne Mann.... 

3 Wendell Adkins 

4 Mike Mas 


s c 

Place 

ALE 

Pilot 

Fuselage 

Mechanics 

f 

Mike Ellis 

Yellow Aircraft Jet Ranger 

Kalt Enforcer 

2 

Ted Schoonard 

Hughes 500E 

X-Cell 30 

1 

Don Chapman 

Miniature Aircraft Hughes 500E 

X-Cell 30 fl 

4 

Mark Wilson 

Hirobo Lama 

Hirobo 
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CHAPMAN TWIN TAIL ROTOR 


D an Chapman won FAI with an X-Cell 
30 with a twin tail rotor. The tail-rotor 
shaft extends from both sides of the tail 
casing with a hub, a pitch slider and a 
pair of blades at each end. 

Don Chapman Sr. started tinkering 
with this configuration three years ago, 
and his goal was to get model helicopters 
to track better “upstairs”— in fast forward 
flight or in aerobatics. Helis need tail 
rotors to counteract torque and to pro- 
vide yaw (rotational) 
control, but in forward 
flight, some balance 
must be achieved 
between a tail rotor’s 
thrust effect and its 
weather-vane effect. 

The typical 30-size 
tail rotor with a 9-inch- 
diameter disk acts like a 
65-square-inch vertical 
fin. The problem is that 
if you were designing an 
aircraft to fly straight at 
high speed, would you 
put its tail fin or vertical 
stabilizer 3 to 4 inches 
to the side of the 
machine’s center? The 
Chapman Twin is a real 
innovation in this area. 

The two pairs of cut-down X-Cell 30 
tail-rotor blades have an 8-inch-blade 
disk diameter instead of the stock 9V2 
inches. The hubs are placed at equal dis- 
tances from the tail boom so that there’s 
no adverse yaw in forward flight. The 
disks don’t have the same base line (rud- 
der stick centered) pitch setting. In the 
hover, the primary disk on the right side 
has positive pitch for anti-torque thrust 
and the secondary disk has flat pitch. 
With a right rudder command for pirouet- 
ting clockwise against torque, the prima- 
ry disk goes positive and the secondary 
disk goes slightly positive. With a left 
rudder or counterclockwise command, 
the primary disk goes to less positive and 
the secondary disk goes to negative. In a 
normal heli, the tail-rotor pitch is always 
more or less positive, thrusting against 
torque. In the Chapman Twin, the sec- 
ondary disk at negative pitch will actually 
thrust with torque (counterclockwise). 

In forward flight, the Chapman Twin 
exhibits what Don calls the “box-kite 
effect”: the helicopter tail stays behind 
the rest of the heli with no wiggling or 
stick fiddling because the airflow back 
there is channeled between two parallel 
flying surfaces. Whatever re-trimming is 
necessary for forward flight after leaving 
the hover is minimal compared with what 
we’re used to, namely, using rudder off- 


set and throttle-rudder mixing then finding 
out all that computer wizardry works at 
only one velocity. (Thus, when you go 
over the top in a loop at a third the air 
speed, you still have to lean on the rudder 
stick to keep from quarter pirouetting 
inverted.) 

The smaller tail-rotor diameter means 
you can run longer main blades without 
the weight and possible imbalance penalty 
of a longer tail boom. Pirouettes in windy 



Oe Tail of de DC Twin. Dual disks/two pairs of t-r blades on the 
Chapman ship. 


conditions are smoother because there's 
__ always at least one tail-rotor disk generat- 
ing thrust. (As mentioned earlier, at no 
time do all the tail blades go to flat pitch.) 
Don says the Twin helps the tail avoid 
snapping around faster than you want 
when rotating through a crosswind head- 
ing. The Top Hat maneuver and the verti- 
cal one-and-a-half spins of the 540 stall 
turn can be flown more confidently. 

Test flights by Wayne Mann and Curtis 
Youngblood revealed an unexpected bene- 
fit of two pairs of blades at the back. It 
flies well backwards! Yes, all helis fly well 
backwards, or tail first, in the sense that 
fixed-wing craft don't fly backwards at all. 
(Blimps fly just OK backwards. Hot-air 
balloons don’t have a back). Don’s 
account of one of Curtis's sequences with 
a Chapman Twin demonstrated the 
freestyle potential of the design. Curtis 
pulled up to vertical, stalled and started a 
tail slide, dove tail first, rolled, dove some 
more, did another tail-first vertical roll, 
pushed the nose 90 degrees and recov- 
ered to a full-throttle fly past, backwards, 
inverted and on the deck. 

Think of that second tail-rotor disk as a 
phantom fin. In forward flight, it works 
like a tail fin to balance the yaw forces, 
and in hovering, it adds its thrust to the 
rotational control system. Call the 
I Chapman Twin a winner. 


Sunday’s gusts — are factored out. “If the top 
pilot is having a bad round,” says Potts, 
“then everyone will have a lower score.” 
Reed and Potts once again placed well for 
the Northern Illinois Helicopter Club. Gary 
Watson, who flies cargo planes for a living, 
placed 5th in his first contest. 

GLASS III 

The new Class III pattern, which is more 
difficult than the old Intermediate but not as 
difficult as FAI, featured the Hovering 
Hourglass and the Immelmann (a half loop 
followed by a half roll). John Adams. Bob 
Akers, Mike Fortune and Kent Officer 
renewed their intermediate-level rivalry 
from last year’s Nats, and Norm Labhart 
brought some FAI experience to the fray. 

Wendell Adkins has a theory that most 
.60-size-contest pilots with their sights set 
on the Nats (usually in July) prepare for the 
Kyosho Challenge with just a week of flying 
their .30-size ships. Nevertheless, he’s 
amazed at how intense the competition is in 
Champaign. “It’s not run-what-you-brung; 
it’s serious!,” says Adkins. 

FAI 

Dan Chapman flew an 8-pound. 4 ounce, X- 
Cell 30 with 9: 1:4.6 drive ratios, a twin-disk 
tail rotor, a shaft drive, cut-down tail-rotor 
blades, a 54-inch main disk (4 inches over 



Pete Parks and members of the Lake Geauga, 
Ohio Heli Association developed this starting sys- 
tem using a one-way bearing coupler at the end 
of a flexible shaft. 

stock), 129-gram Hi-Products fiberglass 
blades, altered Super Tigre .34 with a .350- 
bore O.S. 76 carburetor and an O.S. no. 6 
plug. The prototype Twin Tech exhaust sys- 
tem with two V-Tech mufflers in a “cascad- 
ed” configuration was designed to accom- 
modate high-power exhaust and still be quiet 
without the weight of a 40- or 50-size muf- 
fler. He also uses 1,950 revs upstairs, 1,650 
revs in the box, a blend of Byron Fuels, a 
Futaba PCM single-stick radio modified to 
use Super Seven programmability and mix- 
ing, 9203 servos and a 153 gyro. 

Like many of us, Dan must squeeze heli- 
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KYOSHO 



If you can fly this, 



you’re ready to fly this. 


Flying paper airplanes is practically all the experience you’ll 
need to operate the new ParaPlane Sport. In fact, Model 
Airplane News calls it "tl® easiest to fly, commercially 
available outdoor R JC aircraft.” 

Due to its unique design, the ParaPlane won't stall - making 
it almost impossible to crash. And it comes 99% assembled, so 
you'll be airborne in less than 30 minutes. There's even a 
training video that’ll guide you through everything from 
assembly to flight instructions. 

The ParaPlane Sport. It’s the perfect R/C plane. 

The ParaPlane Sport • 1 800-237-8400 ext.109 

ELECTRIC R/C CORP. • 5801 MAGNOLIA AVE • PENNSAUKEN. NJ 08109 


| copter flying into a busy schedule. One mea- 
sure of Dan's commitment to improving his 
flying is that he uses his precious air time 
just for practicing the FAI pattern. It’s not 
that Dan doesn’t want to hot-dog or sport- 
fly, he simply doesn’t have time for it, given 
his focus on competition. 

DEMONSTRATIONS 

On Saturday and Sunday, Bob Sims, a 
Kyosho factory flier, flew a demo with an 
aerobatic Concept 60. Bob showed perfect 
J orientation flying upright or inverted, 
whether traveling forwards or backwards, 
and he impressed everyone with maneuvers 
such as sideways loops from inverted, travel- 
ing rolls and much more. Look for Bob at 
other events throughout the summer. Bob 
attributes much of his success to the many 
hours that he has spent with computer simu- 
lators. 

Mike Mas demonstrated one of the new 
breed of fun-fly airplanes (although it had a 
real fuselage instead of a boom), and he 
showed that he can hover more than just 
helicopters. He caught the airplane at the end 
of the demo. Finally. Dwight Shilling 
demonstrated his F3C competition Concept 
1 60 with Kyosho’s latest interceptor body. 

] This machine exhibited very fast forward 
| flight. 

Tim Lampe. event CD. specifically gears 
I the Challenge to beginners. At previous 
events, there were two flight lines for begin- 
ners, but this year, there weren't enough 
judges. With only one flight line, novice 
! contestants flew only three rounds each. 
Feeling that they should have had more 
rounds, Tim thoughtfully refunded $5 to 
each novice-class pilot. Tim’s efforts to 
( make the Kyosho Challenge as enjoyable as 
possible for all participants resulted in a 
very successful event. If you can make next 
year’s Challenge, I recommend it. ■ 



Join our squadron! 

Brand new squadron 
markings... Available in 
1/8, 1/6 & 1/4 scales 

S&td $3 ~ fat />M>c/uite 
There's always 

something new major decals 

in the works. IPIWWP1W— WW 

NORTHEAST SCREEN GRAPHICS 21 FISHER AVE.. EAST IONGMEAOOW. MA 01028 TE1 413 S2S-4I10 FAX 413 5 2 5-77 9 4 



Futaba Corporation of America 
Horizon/Hobby Dynamics Distributors 
Airtronics, Inc. 

Miniature Aircraft USA 
Yale Manufacturing 
Rave's Manufacturing USA 
Robart 

Model Airplane News 
Rotary Wing Modeler 
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CENTER ON LIFT 

(Continued from page 72) 

please send them to me care of Model Airplane 
News. See you next month. 

SOURCES 

Selig, M.S.. Donovan. J.F. and Fraser. D.B. (Soartech 8) 
Airfoils at Low Speed . Virginia Beach: HA. Stokley. 
Vernon. Cedric. “ Trim Drag ” Technical Soaring . Vol. 
XVI. No. I . pp 17. ■ 

F-l 5 

(Continued from page 32) 

You can finish the aircraft in two ways. It 
can be all paint, or you can paint the fuselage 
and cover the flying surface with plastic film. 
Carl Goldberg* Ultra Coat Plus Film is great 
for this application. The choice is yours. To 
prep the fuselage, sand all seams and fill any 
gaps or voids. Lightly prime the fuselage, 
then sand down the primer and correct any 
imperfections. Lightly re-prime the fuselage, 
sand with 400-grit paper, use a tack cloth and 
apply the finish coat of your choice. 

If you’re fibe/glassing the wings and sur- 
faces. use 3 4-ounce cloth and resin, sand them 
down and prep them in the same manner as 
the fuselage. Remember, keep a light hand 
when prepping and painting. Ninety percent 
of a great paint job is what you can’t see. My 


aircraft was finished with cloth and resin and 
painted with automotive urethane. 

FINAL ASSEMBLY 

When the aircraft has been painted and all the 
equipment has been installed, cut and glue in 
the hinges and control surfaces. Re-install any 
servos and wires. Make all the control rods 
and hook them up. Follow the manual for 
control-surface throws. Put the battery pack as 
far forward in the nose as possible to achieve 
balance, and then install it securely in the 
nose. Install the thrust tube and engine assem- 
bly. Connect all fuel lines, tie them off. and 
attach a filter to the carburetor. Go back and 
double-check all nuts and bolls, the CG and 
all control-surface operations. 

A fully equipped Ultra Eagle with retracts, 
an O.S.* .91 engine and a complete paint job 
will have a ready-to-fly weight (less fuel) of 
approximately \2Vi to I2 3 A pounds. 

AT THE FIELD 

The Ultra Eagle will operate from any reason- 
ably smooth grass field. Normal takeoff dis- 
tances, depending on the field and the weath- 
er, are 125 feet to 175 feet. The plane flies 
with authority and grooves very well. New 


pilots may want to use low rates on their first 
flights. The plane handles much like a pattern 
ship. It’s very predictable and has no nasty 
flight characteristics. 

For the money, the Ultra Eagle is a bargain 
that’s hard to beat. It offers a quick, relatively 
inexpensive way to enter the ducted-fan 
scene. A Dynamax fan installation is being 
worked on and will be offered in the near 
future as an option. 

If you’ve been wanting to get into ducted 
fans but didn’t know which kit would be a 
good choice, the Ultra Eagle will allow you to 
turn and bum with the best of them. 

*Hcre are the addresses of the companies mentioned in 
this article 

Top Gun Aircraft, 4/8 W. Jefferson St.. Ottawa. IL 61330 
Zap; distributed by Frank Tiano Enterprises. 15300 
Estancia Ln.. W. Palm Beach, FL 33414 
Byrojet; distributed by Byron Originals. P.O. Box 279. Ida 
Grove. I A 51445. 

Spring Air Products. P.O. Box 37-3218. Satellite Beach. 
FL 32937. 

Carl Goldberg Models, 4734 West Chicago Ave.. Chicago. 
I L 6065 1 

O.S.: distributed by Great Planes Model Distributors. P.O. 
Box 9021. Champaign. IL 61826 
Airtronics Inc., II Autry. In'ine. CA 92718. 

S&W Hobby Supply, P.O. Box 208. Taramy. PA 18085. 

Jet Model Products, 21 1 N. Mullen Rd . Belton. MO 
64012. ■ 
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Rotary-wing Roundup 


NEW HELI PRODUCTS 



HOBBY DYNAMICS 
Kalt GS Alpha 

The GS Alpha features a 22cc., 2- 
stroke gas engine, a K-5 
rotorhead and the Omega tail- 
gear system. This helicopter is 
capable of flying at 70mph, and 
it’s fully aerobatic and capable of 
autorotations. It has a machined, 
two-piece clutch shoe, a recoil 
starter and heavy-duty side 
frames. Specifications: main ro- 
tor diameter — 61.4 inches: 

length — 55 inches: weight — 12 pounds (fully assembled); gear ratio — 6.77:1:5.52. 

Part no. KLT 330() 

Price: $1299.99 

Hobby Dynamics Distributors (a division of Horizon Hobby Distributors). 4105 Fieldstone Rd.. 
Champaign. IL 6 1 82 1 : (2 1 7) 355-0022. 




GREAT PLANES MODEL DISTRIBUTORS 
Stabilizer Blades & Weights for Concept 60 

For quicker steering and hot-dog flying, use these lighter stabilizer 
blades and weights. The weights are made of aluminum, and the 
blades are a lightweight white plastic. 

Part nos. KYOE7515 (light stabilizer weights): KYOE7570 (light 
stabilizer blades). 

Price per set: $12.25 

Great Plaries Model Distributors, P.O. Box 9021. Champaign. IL 
61826; (217)398-6300. 


MINIATURE AIRCRAFT U.S.A. 

X-Cell .60 Rubber-Isolated Engine Mount 

Six-point rubber-isolated engine-mount screws prevent metal 
contact between the engine and the side frames, and isolate 
unwanted engine vibrations. Kit includes engine mount, rub- 
ber isolators and screws. An optional gear-ratio engine kit 
(part no. 0544-0) is also available. 

Part no. 0544 
Price: $49.95 

Miniature Aircraft U.S.A.. 2324 North Orange Blossom 
Trail. Orlando, FL 32804: (407) 422-1531. 




Descriptions of new products appearing on this page were derived from press releases supplied by the manufacturers and/or their advertising agen- 
cies. The information given here does not constitute an endorsement by Model Airplane News, nor guarantee product performance or safety 
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PROP SELECTION 

(Continued from page 46) 

loading in ounces per square foot of wing area 
and the faster it must fly in level flight (or at 
higher angle of attack with higher drag). 

Most models, in level flight, fly at lift coeffi- 
cients of 0.2 to 0.3. If you know the model's 
weight and calculate its wing area in square feet, 
its wing loading is easy to arrive at. Figure 5 
provides a quick way to estimate the model’s 
flight speed. Say the model’s wing loading is 20 
ounces per square foot; reading upward from 20 
to lift coefficients of C> 0.2 and 0.3. level flight 
speeds are, on the left, 40 to 48mph. These 
speeds are minimums; something more is re- 
quired for climbing and other maneuvers. Add- 
ing 25 percent gives speeds of 50 to 60mph and 
a mean speed of 55mph. 

Now refer to Figure 6: the rpm-pitch speed 
monograph. Place a straightedge at 55mph in 
the central, level-flight-speed column, and read 
off the static rpm and corresponding pitches that 
will provide 55mph. For example: a 6-inch pitch 
at 1 0.OOOrpm or a 7-inch pitch at 8.700rpm both 
provide 55mph. 

Nomograph Figure 6 is based on a 1 5-percent 
slip and on a gain of 10 percent in engine 
revolutions as the prop “unloads" from a static 
position at high angles of attack to the level 
flight speed at much lower angles of attack. 

Part 2 will continue this discussion of propel- 
ler selection. ■ 

■y 4 

STARFIRE 

(Continued from page 52) 

face throws at 5 /s inch each way on the ® 
ailerons, ■'/■» inch each way on the elevator 
and 1 inch each way on the rudder, so that’s 
exactly what we did. 

FLIGHT 

Our 2-stroke O.S.* 46 has performed flaw- 
lessly in several airplanes. It’s an ABC, 
Schnuerle-ported engine that has plenty of 
torque and power, and it doesn’t require a 
tuned pipe. With occasional, minor mixture 


adjustments, this engine always pulls 
crisply throughout the power band — 
an attribute that's especially critical during 
roll-out and initial takeoff with a hot 
airplane. 

The Starfire 40 certainly is a hot air- 
plane. It doesn't take more than a few min- 
utes for that to become crystal clear. After it 
has reached a relatively high speed, the 
Starfire 40 rises off the runway with very 
little elevator-control input. We use a sim- 
ple Futaba* Conquest FPT 4NL 4-channel 
radio, because an assortment of doodads 
and widgets simply isn’t necessary to fly 
this airplane. 

The Starfire is definitely a plane that 
likes speed. We started off using an 1 1 x7 ! A 
Rev-Up* prop but switched to an 11x6 
APC* to get the engine to rev a little high- 
er. This simple change helped to elevate the 
Starfire's turning performance from very 
good to outstanding. With the 7-V-* prop, the 
plane was just a touch mushy in the middle 
of a turn. 

The rock-solid feel of the 1 1x6 during all 
maneuvers impressed us. With compara- 
tively large control surfaces and fairly long 
recommended throws, the Starfire reacts 
extremely quickly to any stick movement. 
One flight tester commented during repeat- 
ed rolls that the Starfire “really cracks them 
over.” It certainly does. In fact, the Hobbico 
plane does every maneuver in the book with 
precision and authority. We were somewhat 
taken aback by the radical Lomcevaks and 
snappy snap rolls. 

Of course, just as important as crazy 
gyrations is the ability of the plane to main- 
tain stability during more calculated, grad- 
ual maneuvers. The Starfire shines in this 
area, too. One reason is that the Starfire 
isn't “skittery” in the air. It reacts to the 
pilot’s input with precision, but it manages 
to cancel out forces from wind gusts. That's 
because of the clean wing design and slight 
dihedral. ( Continued on page 1001 
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AenoComp 

Performance Characterization 
Software for Electrics 





TOM ATWOOD 


I F YOU HAVE 
ever thought 
about creating 
your own elec- 
tric-powered 
model aircraft, or 
if you have al- 
ready built sev- 
eral of your own 
design, you have, 
no doubt, pon- 
dered several 
motor/battery/ 
planform combi- 
nations in the 
quest for optimal 
performance. Simple formulas and rules of 
thumb have been published that help the 
electric modeler put all the pieces together, but 
for many, it has not been a simple task to 
quickly estimate flight performance when 
there are several motor, gear-drive and battery 
combinations to choose from. 

Not until now, that is. USR&D’s 
AERO*COMP software considers the key fac- 
tors that impact the flight performance of your 
existing or hypothetical electric model, ac- 
counts for the interrelationships of the myriad 
variables involved, and then characterizes the 
model’s likely flight performance. The au- 
thors — physicists with an affinity for 
aeromodeling — have fashioned a program that 
characterizes performance based upon the phys- 
ics of model flight. 



USING AERO'COMP 

The program is easy to use 
and understand. It asks for a 
basic set of variables and 
then characterizes the flight 
performance of the aircraft 
so defined (see Figure 1). 
AERO*COMP’s designers 
opted for a lively interface 
that relies on separate win- 
dows for inputting data re- 
lating to motor, propeller 
and aircraft parameters. 
Once the information has 
been entered, it can be re- 
viewed on a single input 
screen. With two more keystrokes, the results 
screen can be viewed (computation of flight 
performance is nearly instantaneous when you 
hit the results screen button). 

AN END TO MOTOR MYSTERIES? 

One of the interesting things about this pro- 
gram is its unveiling of the details of motor 
performance. I ran a performance analysis on 
the Tom Hunt Pylon Racer using three of the 
many motors that are listed in the program: a 
Leisure* 05 (modified), an Astro* FAI 05 and 
a Kyosho* LeMans 360PT motor. The pylon 
racer has a 40-inch wingspan and, in this ex- 
ample, is configured to run on seven 1 000m Ah 
cells. A 6x6 prop pulls the 2-pound plane. The 
computer predicted the following differences 
in takeoff, i.e., full-throttle, performance: 


The benefit to the modeler is the character- 
ization of motor performance in readily under- 
standable terms, e.g. , current, rpm and duration 
with a given prop and battery. If you have an 
odd assortment of motors and want to see how 


SPECIFICATIONS 


Name: AERO'COMP 

Type: Electric flight-performance characterization 
Compatibility: IBM PCs and 100-percent com- 
patibles: distributed on a single, copy-protected. 
5'/4-inch, 360K floppy disk 
Display: VGA, EGA. CGA, or Hercules monochrome 
monitors 

Price: $79 introductory price through 30 September 
'92: $99 thereafter (add $3 for postage and 
handling, plus 6 percent NJ state tax it applicable) 

1 


they stack up in different applications, the 
program points the way. 

When you pick a motor from the motor 
selection menu, the program automatically in- 
serts motor resistance (ohms), the motor “dy- 
namo constant” (volts/rpm), and, if it has a gear 
drive, the standard gear ratio for that motor. 
The program also offers thrust and rpm data for 
any prop you would like your selected motor to 
spin. These values were measured in the lab by 
the program’s creators. 

What if you have a motor that is not in the 
program? Help screens tell how to measure this 
data using a drill press, lathe, or other motor- 
ized device that will spin up your motor to a 
known rpm. Simply measure voltage and cur- 
rent generated while the motor is spinning, 
follow the simple arithmetic set forth in the 
program, and you have the data the program 
requires. 

The user guide and help screens note 
that because of “non- 
uniforraities"in the manufac- 
ture of most motors, the perfor- 
mance of individual motors can 
vary by as much as 20 percent 
(as a sidenote, AstroFlight claims 
less than 1% variation in the 
performance of their motors when 
shipped). If your motor is listed in the 
program but its performance differs from the 
predicted results, you can adjust the resistance 
or dynamo constant until the program 



To test the software 's estimates, Jay Weiner (right) 
helps me check the Uhu s full-throttle rpm. We used 
an SR Smart Charger to check amperage. 


Motor 

Motor current 

RPM 

Duration 

Leisure 

29. OA 

.13,112... 

2.1 min. 

Astro FAI 05 

25.7A 

.14,201 ... 

2.3 min. 

Kyosho LeMans 360 

30. OA 

.14,145... 

2.0 min. 
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Aero* Comp 


FIGURE 1 

INPUTS RESULTS 

• Number of cells in the drive-pack battery 

• Takeoff rpm 

• Cell capacity (milliamp hours) 

•Takeoff thrust (lbs.) 

• Number of motors 

• Takeoff distance (ft.) 

• Motor resistance (ohms) 

• Takeoff duration (secs.) 

• Motor dynamo constant (volts/rpm) 

• Motor voltage at takeoff rpm 

• Motor gear ratio 

• Motor current at takeoff rpm (amps) 

[preceding motor data is automatically 

• Wing area (sq. ft.) 

inserted if motor is chosen from program list) 

• Wing loading (oz. per sq. ft.) 

• Prop diameter and pitch (ins.) 

• Stall speed (mph) 

• Wing type (monoplane, biplane, triplane) 

* Maximum air speed considering 

• Wingspan (ins.) 

prop pitch (mph) 

• Wing midspan (ins.) 

• Maximum airspeed considering total 

• Wing root and tip chords (ins.) 

airplane drag and takeoff thrust (mph) 

• Average wing thickness (ins.) 

• Maximum rate of climb (ft. per min.) 

• Aircraft all-up weight (lbs.) 

• Thrust duration at full throttle (mins.) 

• Runway (paved; close cut grass; 2-inch 

• Thrust duration at stall speed (mins.) 

grass; water; hand-launch) 

• Runway elevation (ft. above sea level) 

• Whether the aircraft is expected to fly 


sumed, as is a 
wooden propeller. 
(Rev Up* props 
were used in test- 
ing: Help screens 
note that on the 
test stand, wooden 
props were found 
to be slightly more 
efficient than plas- 
tic ones.) 

For this mod- 
eler, these simpli- 
fications do not 
affect the basic 
utility of the pro- 
gram, even if they 
do offer room for 


faithfully reflects your motor’s behavior. 


useful elaboration in future revisions. The pur- 
pose of the program is to tell you whether an 
electric will fly at all, and if so, whether its 
performance will be robust or marginal. This it 
does well. 

SAMPLE 

CHARACTERIZATIONS 

Graupner* Electro Uhu. I decided to test my 
aging (and much repaired) 3.76-pound, FAI 
05-powered Electro Uhu, since I know its 
performance fairly well. It is a heavy airplane 
because of the additional items it carries, such 
as spoilers, spoiler servo, separate radio bat- 
tery, multi-layer fiberglass reinforcement of 
the forward and aft fuselage, and a geared, 
cobalt motor and 12x7 folding prop. 

The plane had been flown in recent 
months with a 
complement of 
10, “cut” sub-C 
cells, e.g., Sanyo* 
900mAh SCRs, 
or SR* 1 100m Ah 
MAXs. Although 
the motor is rated 
for 7 cells, I found 
better performance 
as additional cells 
were added. (This 
is not recom- 
mended by the 
manufacturer.) I 
asked AERO* 
COMP what per- 
formance change 
would result if I 
switched to an 
Astro FAI 15, 
which was de- 
signed for 10 cells. 
The results sug- 
gested that I could 
increase the total 


PROGRAM PHILOSOPHY 

USR&D’s original intention Was to write a 
program that would predict whether an electric 
airplane would fly at all — hence, they adopted 
a conservative approach. For example, all cal- 
culations are performed under the assumption 
that landing gear is down, which, of course, 
exacts a drag penalty. Accordingly, the real- 
world flight performance of very sleek, 
low-drag electric gliders can be expected to 
slightly exceed the program’s projections. 

Estimates of the duration of full-throttle 
climb-outs assume peak battery voltage 
throughout, when in fact that voltage dimin- 
ishes with time (thus, the program conserva- 
tively estimates full-throttle duration). Simi- 
larly. the estimate of 
maximum duration 
is keyed to flight at 
stall speed — which 
will obviously be 
tough to maintain 
with any real model ! 

Part of the fun is 
beating the pre- 
dicted full-throttle 
duration, or trying 
to achieve better 
than 50 percent of 
the maximum low- 
est-throttle duration. 

A desire to limit 
the program's size 
so that it could fit on 
a single 360K, 5 1 /*- 
inch, floppy disk 
also led to some sim- 
plifications in the 
program's current 
version. An “aver- 
age" airfoil coeffi- 
cient of lift is as- 


FIGURE 2 


Graupner Electro Uhu (modified) Field Test 

No. of cells: 10 

Cell capacity: lOOOmAh 

Motor: Geared Astro Cobalt 15 FAI 

Prop: 12x7 

Wingspan: 66.5 ins. (monoplane) 

Root chord: 8 ins. 

Tip chord: 5.5 ins. 

Wing thickness: 55 in. 

Weight: 3.76 lbs. 

Runway type: Hand-launch 

Runway elevation: 150 ft. 


Takeoff rpm 
Takeoff thrust 
Motor V at takeoff rpm 
Motor A at takeoff rpm 
Wing area 
Wing loading 
Stall speed 

Max air speed given prop pitch 
Max air speed given total drag 
Max rate of climb 
Duration at full throttle 
Duration at stall speed 


Estimated 

6,389.7 
2.6 lbs. 

9.5V 

33.6A 

3.1 square feet 
19.3 ounces/sq.ft. 
21.6mph 
42.4mph 
79.5mph 
1277.0 ft./min. 

1.8 min. 

15.2 min. 


Measured 

6,500 

9.6V 

35A 


2 min. 
6 min. 


climb-out (full-throttle duration multiplied by 
maximum rate of climb) by approximately 500 
feet. 

I replaced the 05 with the 15 and observed 
the predicted, improved performance at the 
flying field. Although my Uhu has never 
weighed more, the plane climbs higher and 
flies longer with the 15, because the 15 is 
pulling fewer amps while providing about the 
same performance. 


FIGURE 3 


Fokker DVIII Field Test 

— data provided by Martin Irvine 

No. of cells: 18 


Cell capacity: 


1200mAh 

Motor: 

Astro Cohalt 40 (stdi oeared 

Prop: 


13x7.5 

Wingspan: 

65.5 ins. (monoDlanel 

Wing midspan: 


16.5 ins. 

Root chord: 


11. 75 ins. 

Tip chord: 


8.5 ins. 

Weight: 


6 88 lbs 

Runway surface: 

short (close-cut) grass 

Runway elevation: 

350 feet above sea level 


Estimated 

Measured 

Takeoff rpm 

6,444.6 

7,500 

Takeoff thrust 

3.7 lbs. 


Takeoff distance 

43.5 ft. 

41-46 ft. 

Takeoff duration 

2.4 secs. 

2-3 secs. 

Motor V at takeoff rpm 

18.9V 

20.8V 

Motor A at takeoff rpm 

25.6A 

23A 

Wing area 

4.8 sq.ft. 


Wing loading 

23.0 oz./sq. ft. 


Stall speed 

23.6mph 

21.5mph (est.) 

Max air speed given prop 

45.8mph 


Max air speed given drag 

63.5mph 


Max rate of climb 

505.5 ft./min. 


Duration at full throttle 

2.8 mins. 

3.4 mins. 

Duration at stall speed 

14.9 mins. 

7.5 mins. 


Although the 05 was “overworked” with 10 
cells, it weighs a couple of ounces less than the 
15. In a competition with a mandatory short 
motor run, the 05 could provide a slight weight 
advantage. 

Figure 2 shows a comparison between the 
estimated and measured performance with the 
gearedFAI 15. This field test utilized a popular 
wooden 12x7 prop. I tried several 12x7 props 
and found a variety of results. One popular 
1 2x7 folding prop showed significantly greater 
RPM and lower current draw. Using the pro- 
gram, I found that a 1 2x3.6 wooden prop would 
provide the RPM and current draw associated 
with the folder! The folder is a scimitar type, 
and the wooden prop a paddle type. Careful 
measurement also revealed that the folder has 
a rapidly declining pitch as you move from the 
tip toward the hub. The moral here is that 
propellers can vary greatly in performance 
despite their nominal pitch values. 
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FIGURE 4 

LEISURE AMPTIQUE 

—data provided by Larry Sribnick 

No. of cells: 

Cell caoacitv: 

7 

650mAh 

Motor: 

Astro Cobalt 05 FAI aeared 

Prop: 

Wingspan: 


14x8.5 

58 ins. 

Wing midspan: 


53 ins. 

Root chord: 


9 ins. 

Tip chord: 

Wing thickness: 


0.25 in. 

0.90 in. 

Weight: 


2.31 lbs. 

Runway surface: 


hand-launch 

Runway elevation: 


Takeoff rpm 
Takeoff thrust 
Motor V at takeoff rpm 
Motor A at takeoff rpm 
Wing area 
Wing loading 
Stall speed 

Max air speed given prop 
Max air speed given drag 
Max rate of climb 
Duration at full throttle 
Duration at stall speed 

Estimated 

4,143.6 
2.1 lbs. 

6.1V 

38.7A 

3.5 square feet 
10.6ounces/sq. ft. 
16.0mph 
33.4mph 
61.8mph 
1 ,407.0 ft./min. 

1 min. 

9.8 mins. 

Measured 

4.500 


36A 





1.210 ft. /min. 
1.16 min. 


Fokker DVIII monoplane. Figure 3 shows that 
AERO* *COMP’s estimated performance for the 
Fokker closely matches predicted values. 

Leisure Amptique monoplane. Figure 4 shows 
that the program's estimated climb rate for a 
geared. FA1 05-powered Amptique was ap- 
proximately matched at the flying field. The 
plane was equipped with a folding 14x8.5 pro- 
peller. A Casio altimeter watch was placed 
onboard, and the airplane was brought down 
after a 1 -minute climb. Current draw and rpm 
were within 10 percent of the predicted value. 

A performance characterization was also run 
on the Amptique using a direct-drive FAI 05 
spinning an 8x5 prop. Although thrust duration 
increased marginally owing toaslight lessening 
of current draw, the maximum rate of climb fell 
from 1,400 feet per minute with the geared 
system to 758 feet per minute with the direct- 
drive system. These results certainly argue in 
favor of using geared drive systems. 

THE BEST PROP FOR DURATION? 

Experiments on a test stand will tell you that the 
work required to spin a prop increases faster as 
inches are added to the diameter than it does as 
inches are added to pitch. Raising the pitch, up 
to a limit, also increases potential aircraft speed. 
Would a prop with a smaller diameter and a 
higher pilch improve the performance of my 
Electro Uhu? I asked AERO*COMP. It is inter- 
esting to compare prop selection with climb 
rate, maximum speed and duration estimates 
(except for the prop, the plane is configured as 
in Figure 2): 


This chart suggests (hat a 1 Ox 1 0 pro- 
peller will produce aclimb rate that is 80 
percent of that obtainable with a 12x7, 
but the maximum air speed is projected 
to be 60 percent greater, and full-throttle 
duration, 1 7 percent greater. If you want 
to emphasize air speed and motor run, 
AERO*COMP suggests that the 10x10 
is the better choice. 

At a recent electric fun fly, columnist 
David Baron tested this duration insight 
in a touch-and-go competition by chang- 
ing from an 1 1x7 to a 10x8 prop on his 
Florio* Nifty Fifty ( 14. 1 OOOmAh SCR 
cells; geared cobalt 15). He was able to 
increase the number of touch-and-goes 
from the low 40s to 61. which won the 
event. The plane didn’t spring off the 
ground quite as fast, but the increased 
motor run made the difference. The 
program facilitates this kind of analysis. 

CONCLUSION 

Although 1 have not examined every 
facet of AERO*COMP under a micro- 
scope. limited tests (which include sev- 
eral comparisons not reported here) show 
that AERO*COMP tells the truth when it formu- 
lates the general performance characteristics of 
electric models. The predictions have consis- 
tently and reliably indicated whether a plane will 
fly, and whether it will do so well or marginally. 

The User Guide and Help screens are well 
prepared, yet the program is so simple to use 
there has been little need to use them. It’s worth 
noting also that the 
program can be used 
to model the flight 
performance of air- 
craft that are powered 
by other means of pro- 
pulsion. Simply pick 
a motor and prop com- 
bination and then 
regulate propeller rpm 


by adding or subtracting cells or fractions of 
cells. There is much flexibility in AERO*COMP. 
and the program should appeal to many. 

*Here are the addresses of the companies men- 
tioned in this article: 

AERO*COMP is published by USR&D Corp.. P.O. 
Box 561. Denville. NJ 07834-0561. 

Leisure Electronics, 22971 B Triton Way. Laguna 
Hills. CA 92653. 

Astro Flight Inc., 1331 1 Beach Ave.. Marina Del 
Rey. CA 90292. 

Kyosho/Greal Planes Model Distributors, P.O. Box 
9021. Champaign. IL 61826. 

Rev Up; distributed by Progress Mfg. Co.. P.O. Box 
1306. Manhattan. KS 66502. 

Graupner; distributed by Hobby Lobby International. 
5614 Franklin Pike Cr„ Brentwood. TN 37027. 

San vo Electric, Battery Division . 200 Riser Rd. . Little 
Ferry. NJ 07643. 

SR Batteries Inc., Box 287. Beuport. NY 1 1731. 
Florio Flyer, P.O. Box 88. 149 Scotland St.. Dagus 
Mines. PA 15831 . 


Prop 

Max Airspeed (prop) 

Climb Rate 

Dur. (full/stall) 

12x7.... 

42.4mph 

. 1,277.0 ft./min. ... 

1.8/15.2 min. 

11x11 .. 

65.0 

1,273.1 

1.7/14.3 

11x10.. 

60.7 

1,232.1 

1.8/14.7 

10x10 .. 

67.5 

1,015.6 

2.1/15.8 

9x9 

68.7 

675.4 

2.8/17.5 


C-130 “HERKY- 
1:30 

BIRD" 

1:18 

Wingspan 

51. 5" 

87.’ 

Wing area 

272. tq." 

752. sq* 

Wing load 

33.5 oz 

33. oz. 

< 4 > 

.051 

.25 


Instruction manual included 
PLANS (3 sh.) S48. S68. 

1:18 scale nacelles available 


Museum quality scale plans 

THE RIGHT STUFF 

All balsa and ply designs 


Scale BD-5D 


All plans include model 
specs, weight schedule, 
scale^source information 



Wingspan 
Wing area 
Wing loading 

PLANS (4 sh.) 


Rolled & postpaid /U.S.A.by 
PALMER PLANS 
210-1/2 EL CAMINO DRIVE 
BEVERLY HILLS. CA. 90212 
310 / 274-2456 DEPT. B 



transportable 

THE RIGHT SIZE 

economical components 


A-26B 

Scale 

Wingspan 
Wing area 
Wing loading 
For 


‘INVADER" 

1:12 



Instruction Manual Included 
PLANS (4 sh.) S58. 

Fiberglass cowls available 
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Get R A Pica I! Goat 

that project from a new angle... 
ANY angle with the Robart 
Right Angle P rive 
attachment. Reach around 
corners. Get up and in to that 
difficult spot to drill, cut or 
grind. Anything's possible. Gee 
hew much more y our tool can 
give you with the increased 
flexibility of the Robart R.A.D.l 

3k 

Prr-.-c'® Ozto- ted cr «m*Urty ttykJ tods Prerttt Uetc-iati le j 
'-j dtcnsJ ’saJcr-jnt t £~er*on Eltctnc Cory. 


Robart Right An 9 le , , , 

Drive attachments # B™ 

feature rugged • 

Levant! housings, • H 

hardened metal 
gears arid Ufa time 
lubricated ball 
bearings . 


Add the power of 

TUNGSTEN CARBIDE! 

Hobart's Rough and Tough 
Carbide Cutters are perfect for 
all the hobby cutting, sanding, 
grinding or shaping you do. No 
load up and no overheating. 
Available in many shapes and in 

coarse and fine grits. For wood. 

fiberglass, plastic and ceramics. 


At Hobby Dealers Nationwide 
P.O.Box 1247 St. Charles. IL 60174 708-584-7616 

nnaiww <bt 


STARFIRE 

(Continued from page 9.1) 

Inverted flight is equally blissful. A 
slight amount of down-elevator is the only 
adjustment the pilot must make. The plane 
stays rock solid, and that makes outside 
loops a rather easy proposition. 

No airplane can be perfect under all con- 
ditions, and the Starfire 40 has its weak- 
ness: slow flight. After you've throttled the 
plane back, it no longer feels as if it's on 
rails. This is definitely not a crawler we’re 
dealing with here. The Starfire was never 
intended for novices. It’s designed to 
deliver thrills to seasoned sport pilots, and 
that it does. 

* Here are the addresses of the companies men- 
tioned in this article: 

Hobbico/Great Planes Model Distributors . P.O. 
Box 4021 . Champaign. IL 61824. 

O.S.: distributed by Great Planes Model 
Distributors. 

Fulaba Corp. of America. 4 Studebaker, Irvine. 
CA 92718. 


Rev-Up: distributed by Progress Mfg. Co.. P.O. 
Box 1306. Manhattan,' KS 66052. 

A PC Props. P.O. Box 938, Knights Landing. CA 
95645. 

COVERING 

(Continued from page 82) 

■^0-grit range are used for shaping and are 
good for cutting through hard grains and 
adhesives. Depending on the weight of 
your hand, you may prefer a 100- to 80-grit 
paper for rough sanding. 

I differentiate between final shaping and 
rough shaping. Rough shaping is done with 
knives, gouges, rasps and saws. Final shap- 
ing puts the surface within less than 7i6 
inch of its finished shape (photos 12 to 19). 

Some modelers use 220-grit sandpaper 
to smooth the final shape to an interim fin- 
ish. But my hand is a little too heavy for it. 
so I use 320-grit paper. The shape should 
be smooth but not shiny. 

Once the final shaping has been accom- 


plished. the polishing process begins. 
Polishing can also be done with 400-, 600- 
and even 1,000-grit sandpaper. They all 
provide a finish on the wood that will “dis- 
appear” under the covering. I often jump 
from 320- to 600-grit sandpaper. 
Occasionally, on leading edges (always a 
hard surface because of the glue/wood lam- 
inate), 1 use 400-grit in place of 600-grit, 
and then I polish with 1. 000-grit. Leading 
edges, wing tips and tail feathers stick out 
like sore thumbs unless they’re really 
smooth, because the covering is stretched 
tautly and sealed to these areas. 

VACUUM BETWEEN SANDING 

Vacuuming the model thoroughly between 
each sanding will ensure that you see 
imperfections. If you sand with your right- 
hand. use your left hand to feel the surface 
for irregularities, and vice versa. The hand 
that does less work has the more sensitive 
touch. (Continued on page 106) 



Plans for Jugs to giant Jets— .plus II 


Illustrated Catalog $2.00, 

sent "no charge 1 with plans order 


Fiberglass Components and Canopies Available 


B-25 Mitchell 

...101*.... 

..$38.00 

Jo-87B Stuka 

...100V ... 

.. 32.00 

DC-3 / C-47 

...140V... 

... 42.00 

F4U Corsair.. 

93' 

.. 32.00 

PT-l 7 Stearman 

.... IT.... 

... 27.00 

P-40 Warhawk. 

.... 94V... 

... 32.00 

AT-6 / SNJ Texan 

...101V.. 

... 32.00 

F8F Bearcat 

... 86V.. 

... 32.00 

A6M5 Zero 

... 91V.. 

... 32.00 

Fokker Dr-I Triplene 

... 63V.. 

... 27.00 

Taube (Semi-scalel 

... 88*... 

... 25.00 

Beech D-18/C-45 

....114*.. 

40.00 

P-51 Mustang 

... ioo- . 

.... 32.00 

P-47 Thunderbolt 

.. 72*. 

25.00 

F9F Panther 

.. 72‘ .. 

.... 34.00 

PRICES INCLUDE U.P.S. 

SHIPPING CHARGES 


NICK ZIROLI 29 EDGAR DRIVE, SMfTHTOWN, N Y 11787 ph. 816.234.8038 
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About Those Engines 






JOE WAGNER 


NEW HORIZONS & OLD FAVORITES 


AS OF THIS installment. I've been writ- 
ing "About Those Engines" for eight 
years. Now it seems to be time to bring the 
series to its conclusion and start new ven- 
tures within these pages. 

In the past 47 columns. I’ve discussed 
nearly every type of 2-stroke, CO 2 and 
compressed-air engine. I’ve written about 
old-time powerplants and the newest 
things on the market. I’ve discussed opera- 
tion, maintenance, repair, customizing, lu- 
bricants, cleaning, restoration — and many 
other topics that you’ve brought to my at- 


tention. In preparing all this material. I've 
learned a great deal myself, and I hope I’ve 
succeeded in passing along some useful 
and interesting information to you. 

I want to tell you about my philosophy 
regarding model engines. I’ve never had 
much interest in the extremely high-perfor- 
mance types. To me. the truly important 
characteristics of model engines are reli- 
ability, long life and the fun that they offer. 
I prefer to use friendly, cooperative 
powerplants when I fly, which I do purely 
for enjoyment, never in pursuit of trophies 


► 

1941 Ohlsson .23. This is the engine 
that made flying “gas models " popular. 
More ol these little gems were manufac- 
tured than all other Class B motors com- 
bined, until the advent of glow engines. 
During the 40s, 99 percent of the Class 
B model kits made in America showed 
an Ohlsson .23 on their plans. 


or records. Since I began messing with 
model engines in 1937, I’ve owned more 
than 1,000 of them. Some were absolute 
clunkers. A few proved to be highly tem- 
peramental. But most of them turned out 
to be reasonably satisfactory. 

Of all these many types, makes and 
sizes of model engine. 10 stand out as my 
all-time favorites. If I had no other engines 
but these. I’d be satisfied to fly with them 
for the rest of my life. Here’s a brief de- 
scription and a picture of each. 


% © 

▲ 1941 Super Cyclone .647. II was avail-- 
able with either a single or double spark- 
plug head. Twin plugs added power and 
eased starting— but required a double- 
size ignition coil. Many fliers admired the 
potent look of the twin-plug version. I was 
one of them; that 's why I bought if. 


< 1937 Brown .60 Model B. This early 
sparker was my first miniature engine. 
Although it had been well-used when I 
got it, it still runs great. This is the 
lapped-piston $21 Brown. Later, 
cheaper versions weren't nearly as 
reliable or long-lived. 


◄ 1942 Forster .29. Not only was it the most powerful model engine of its 
size in the early 40s, but it was also easy to start and not temperamental. I 
flew these often in free-tlight and U-Control as late as 1951. 


► 

1946 Arden .099. This revolutionary 
engine hil the postwar model market 
like a bombshell and started a whole 
new trend in engine design. In early 
’48, Ray Arden introduced the glow 
plug in this motor. (But I prefer to run 
my Ardens on spark ignition.) 
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◄ 1951 Torpedo . 19. Johnni 
B rod beck Sr. (the “B" in Ki 
called this his “miracle motor . " 
It may look like a typical lapped- 
piston, plain-bearing, front 
rotary model engine, but the . 19 
took the '51 Nationals by storm, 
winning ALL the Class A events 
—even U-Control speed! It s 
easy to hand-start, and has no 
evil characteristics. 




► 

1956 John- 
son .29. 

There were 
several 
good con- 
trol-line 
“stunt" en- 
gines in the 50s— the Fox .35, K&B .29, I leco 
TCC .31— but this is my favorite. Developed 
from the earlier Orwick engines, the Johnsons 
were friendlier, yet even more powerful. 


HHBHHi 


Lee Custom . 19. It s my favorite 
R/C motor, though it's about 20 
years old. My friend Clarence 
Lee developed this from his 
1956 Veco . 19 design, and he 
hand-fitted every part in each 
engine he sold. The throttle 
response of this engine is the 
most linear I've ever seen! 


► 

.09 Twin Ball Race. I also like all the 
P.A.W. diesels, but my favorite is the 
TBR. It will spin anything I put on its 
shaft, from a 10x4 prop to a ducted-tan 
impeller; it ’s easy to start with either, 
and with everything in between. 


◄ Black Widow. 049. 1 like all the Cox reed -valve engines! 
(I’m the guy who introduced Roy Cox to the reed-valve induc- 

O tion system.) Of the lot, this one is my favorite — especially 
this optimized version sold by Kustom Kraftsmanship. 


I have jusi one more “Q&A Department" 
item. A question that many readers have 
asked me is: “Where can I obtain ahother 

engine? I owned one as a teenager and 

had a lot of fun flying with it, but I gave up 
modeling while 1 was working and raising 
a family. Now that I'm retired, I want to get 
back into the game again — and find another 

good old to do it with.” 

Sometimes I’ve been able to help read- 
ers locate what they're looking for: some- 


times not. But now there's a brand-new pub- 
lication out called "Engine Locator." It lists 
every kind of model engine, from antiques 
to the latest, new-in-the-box R/C types— 
including the engines that I've mentioned in 
this issue’s column. They're all for sale from 
private owners, not dealers. The engines' 
descriptions, prices and source addresses are 
given, so you negotiate directly with the en- 
gines' owners — no "middleman” involved. 

The current issue of "Engine Locator” 


contains 456 listings of engines priced from 
S20 (for a Gilbert .074) to $3,500 (for a 
1942 Elf 4). The engines are arranged in al- 
phabetical order to make finding what you 
want as easy as ABC. Most of the prices 
seem quite reasonable, too. A one-year sub- 
scription to this bimonthly publication is 
$25: contact Gerard Enterprises Inc., P. O. 
Box 229. Elm Grove. Wisconsin 53122; 
(414)521-8547. 
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WiCd THIMD 

*39 as 



W<7thing .40 


nay-io-tHatld • Campion hardwire p*ck*g* - angina 

• Compact: easy to transport mount, puihroda. central horn*, landing 

•»> machlna-cul pans gaar end hlngaa 




GREAT CIRCLE HOBBIES 

PO Boa 2111 
ftrtHL* Unr*tou SS021 
( 507 ) 332-0149 


TOOAOtfl. CM. I TOU-tMl 

1 - 800 — 424-6730 


VIMrUUniKMOrCaa 


World 

Pgper Airplane Ktt 


Educational and Entertaining!! 

M Bmdfaxflogg 




^:v 4 , 


* The Worid Record Paper Airplane Book 

* 10 illustrated plane designs 

* 20 ready to Told on the line" planes 

* Folding and flying techniques 

* The World Record Paper Airplane 




$19.95 plus $1.50 S&H 
Money back guarantee 
Send for FREE information 


International Paper Airplane Co. 
Dept. 11 
P.O. Box 061179 
Palm Bay, FL 32906 



SIG MANUFACTURING CO. now imports the 
complete line of world record holding ROSSI 
aircraft, marine, helicopter and race car engines. 
This includes a full line of parts and accessories, 
plus the only full time ROSSI REPAIR 
CENTER in the U.S. All SIG-imported 
ROSSI engines come with a full 90 
day SIG WARRANTY against work- 
manship and manufacturing defects. 


SIG MANUFACTURING CO., INC. .. Montezuma, IA 50171 

PH: 515-623-5154 FAX: 515-623-3922 Toll Free Orders 800-247-5008 



Our commitment 
to radio control... 
and to you. 


Our commitment to you as a 
valued reader begins with making 
MDEL AIRPLANE NEWS a 
publication that clearly fulfills the 
needs of beginning and dedicated 
R/C hobbyists worldwide. And 
we’re also committed to excel- 
lence in serving you and your 
needs. Should you have any 
problems or questions regarding 
your MODEL AIRPLANE NEWS 
subscription, please contact us. 
Our staff of customer service 
representatives are available 
to assist you with any of the 
following: 

• Change of address 

• Questions about your 
subscription: 

Billing inquiries 
Expiration date 
Delivery difficulties 

• Renewing your 
subscription 

• Sending a MODEL 
AIRPLANE NEWS 
gift subscription 


iMMSL 



stum 


P.O. Box 428 

Mount Morris, IL 61054 

800-827-0323 
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COVERING 

(Continued from page 100 ) 


KWIK-FILL FUELING VALVE 


Wiih the last sanding (polishing) com- 
pleted. it's time for another thorough vacu- 
uming. Be particularly attentive to hinge 
slots and any openings to the inside of the 
fuse and wings. The inside of the fuse and 
wings should also be vacuumed. 

TACK CLOTH 

The final touch is a complete wipc-dowm. 
inside and out. with a good lack cloth. A 
second wipe-down will catch the dust that 
the tack cloth disturbed but didn't pick up. 
Thi? should be done as far away from your 
shop as possible, and these parts shouldn't 
be returned to the shop until they've been 
completely covered. No matter how clean 
your shop is, there will be something that 
can get under the covering. When your 
model has been covered and sealed, it’s 
back to the shop for final assembly. 

Learning to cover with film-covering 
materials can be broken down into seven 
steps: 

1. You swear at the covering. 

2. You swear at the iron. 

3. You swear at yourself. 

4. You talk to the covering and the iron. 

5. You talk to yourself. 

6. You begin to answer yourself. 

7. Some kind of magic takes over. Even 
what seemed impossible is now working, 
and the only talking going on is all those 
other guys admiring your work. 

In the next installment. I’ll answer ques- 
tions that will prepare you to jump directly 
to Step 7. 


We ve Made 
Some Great 
Connections. 



Dl l-BRO’s Kwik-Fill Fueling 
Valve not only provides a clean 
and simple installation, it also 
is a safe and convenient way to 
fill your tank without discon- 
necting your fuel line from the 
carburetor. Other features in- 
clude an automatic shul off 
of fuel to the carburetor while 
refueling and an overall stream- 
line look once installed. 



m Here are the addresses of the companies men- 
tioned in this article: 

Oracover; distributed by Hobbly Loltby International. 
5614 Franklin File Cr.. BrcnoMxxl. TS. 57027. 

Carl Goldberg Models, 4734 West Chicago Ave . 
Chicago. IL 60651. 

Micro-Mark Tools, 340-1207 Snyder A\e.. Berkeley 
Heights. NJ07922. 


For a Free Catalog send $1 for shipping & handling: 

DU-BRO 

1)1 -BRO Products • P.O. Box 815 • Naueonda. IL 60084 


MODEL BUILDERS 

WANTED 


Send your resume, 
color photographs & 
cover letter to: 


General Manager 

SHOWCASE MODEL CO. 

P.O. Box 470 • State College • PA 16804-0470 


ATTENTION CANADIANS! 

Byron Original Products in Canada... 

At Factory Direct Prices! 

A complete catalogue (including a full color 
Byron Originals) is available for S5. 


For more information call or write 

ALBERTA'S LITTLEST AIRPORT 

Box 6. BAWLF, Alberta. Canada T0B 0J0 (403) 373-3953 
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ONE MAN'S MEMORIES 


LET’S START THIS time with a photo- 
gravure. It isn't often that we get a set of 
photos covering an old-time event that will 
give you an idea of how it was in that day. 
The photos were contributed by Don Huff 
of Sunnyvale. CA. and thanks to his un- 
canny memory, he has also provided us 
with pertinent descriptions. Also included 
are some shots of his early activity while 
he was in the USAF in the ’50s and '60s. 
Let's do this “by the numbers" so the de- 
scriptions can be more complete. 

Normally, 1 tend to restrict photos so 
that there’s more room tor discussion, but 
this time, the priority was switched. Which 
format do you prefer?- — more photos with 
less talk, or the usual way with more text. 
Please let me know. Remember, this is 
your OT R/C place! 


Taken in Philly in '57, this photo shows the R/C 
Right line that was typical ot the early Navy 
Nats. It you think waiting to fly is terrible today, 
you wouldn't have liked it at all back then. 
There were two Hying areas (it you were 
lucky) — one tor the tew on "ham bands” and 
the other for 27MHz. 

With more than 100 entries, you'd only get 
one flight a day. At this Willow Grove event, a 
downpour had turned the llying area into a 
quagmire, which added to the llight-time prob- 
lem. This meet was dominated by Rudder Bugs, 
Smog Hogs and Live Wire Cruisers and, as 
usual, I was the only one with a two-winger. 

Don HuH tells us that the legs by the first 
plane in line belong to Willie Williams and 
Jerry Nelson. Note that the plane was a reed- 
equipped original design and probably Jerry 's 
multi-channel entry. We re all familiar with 
Jerry, but some may recall that Willie was a 
perennial single-channel contender from the 
L.A. Larks Club. The Rudder Bug in the line ap- 
pears to have used a two-tone, pulse-wave 
propo system. The other is obviously my cus- 
tom bipe. 


This is an excellent shot (taken in 57) ol Walt 
Good's original Multi -Bug. He had made some 
subtle changes to the Bug 's design when he 
switched from single channel to TTPW (two- 
tone pulse wave). Walt had been using the 
Multi-Bug steadily lor several years, which was 
unusual lor most lliers in that day! Note the 
large transminer box used with his TTPW sys- 
tem and the separate control box. It even ap- 
pears that Walt was still using a dipole an- 
tenna, which had to be set up and oriented lor 
each Right. The year 1957 was still a transi- 
tional one tor R/C. How many ol you recall the 
six dry cells that sat on top ol the transminer 
and were used to light the glow plug? Wall's 
Multi-Bug now resides in the AMA museum. 


We generally associate Ernie Kratzet with 
Bramco and his Eskimo bipe. At this Nats, he 
Hew a design inspired by Tom McCoy called the 
" Blue Razor. ” Tom had admired the perfor- 
mance ol my Over t Under, but he was also ad- 
dicted to larger models, owing to his success 
with a Schneider Cub. So, he took the basic Live 
Wire Champ design and enlarged it to suit his 
lancy. He added a symmetrical airfoil a la the 
Over & Under and produced a line-performing 
multi tor the time. There 's no record ol how 
Ernie did with it at the meet. 


Now on to some ol Don HuH's OT R/Cs 
est. This one is Don’s version ol the Crusader— 
deBolt's first low-wing design, built and llown 
in Hawaii in the early 60s. Don powered his 
with a K&B .45 and used Orbit reeds lor guid- 
ance. He notes that, in competitions, it was the 
only design that would do clean vertical 8's — 
probably because ol its lighter weight. Actually, 
when the Crusader was designed, my mind was 
still on the high wings and biplanes where light- 
ness was essential. So, stringers were substi- 
tuted lor sheeting, and minimum structure was 
essential. Experience with the Crusader led to 
the first Live Wire low-wing kit— the Pursuit— 
which was completely diHerent. 


Here 's Don in the early 50s stationed at Travis 
AFB, CA. The model is a highly modilied Astro 
Hog powered by a Torpedo .45 and guided by 
an Orbit. 


Here s an example ol Chet Lanzo s versatility as 
a modeler. For the 57 event Chet thought it 
would be nice to celebrate the 20th anniversary 
by letting us see how it was 20 years earlier, so 
he built and demonstrated this replica ol his '37 
winner. Does that make him "Mr. Vintage R/C '? 


was powered by a Torpedo 15 and used a 
Lorenz Carrier Wave receiver— a common 
combo lor single-channel flying during that 
time. 
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This is Keith Story's version ol the Witt man 
Bonzo racer for the AMA pylon event. In this 
early racing event, the rules regulated the model 
size and engine displacement, with a maximum 
size ol . 19. Keith chose to go with the Oliver 
Tigre . 15 diesel. In those days, the Tigre was the 
hot engine tor control-line team racing and tree 
llight. Unlike today’s Formula 1, the lirst pylon 
event was llown one plane at a time against the 
clock. It took the 72MHz band to get enough fre- 
quencies tor multiple-plane racing. Again, Don 
tells us the Blue Mambo in the photo was Willie 
Williams' entry in single channel. 



Here's another model by Don Hull; this photo 
was taken in Waco, TX, in '58. These Air Force 
guys sure do move around! Don had admired my 
smaller version ot the custom bipe, and he be- 
lieved that it was based on the Live Wire Rebel 
design, which was a good guess. So, he took a 
Rebel, added a lower wing and switched to sym- 
metrical airfoils. His version was powered by a 
Fox .25 and controlled by a C-S 8-channel, which 
ultimately tailed and led to the demise ot his 
pretty model. Note the lack ol a cowl over the 
engine and the brass Dmeco positive-tlow fuel 
tank. The man in the photo was a tellow student 
in radar training, which was required it you were 
going to sit in the rear seat ot an full-scale F-89. 

( Continued on page 1 W) 


LAZER RODS 


Easy Installation. 
Smooth Operation. 
Outstanding Reputation. 



1)1 l-BRO's l>a/.(T Rods include 4" threaded push 
rods which fit inside the inner lube allowing for 
greater strength exiling the aircraft. Available in 
36* & 43" lengths— All hardware included. 

Also available are l,a/.er Rod Push Rod Kxils for 
a flush, clean exit, and the Threaded Stud Driver, 
making threading I” studs or threaded rods 
into plastic push rods simple. 

For a Free Catalog send $1 for shipping & handling: 

DU-BRO 

1)1 -IfRO Products • P.O. Bov 815 • Waueonda. lb 80084 



KRESS JETS 


F-16 FOR RK-709 SPORT 


914 336-8149* 914 336 5975 FAX 
VISA & MASTERCARD 


F-15 EAGLE FOR 
RK-709 SPORT 
& RK-720 
SI 56.99 




Si 26 99 


• ULTRA - SIMPLE MODEL 

• A VERY COMPLETE KIT 

• BALSA COVERED FOAM CONSTRUCTION 

• FORMED INLET DUCTS 

• SEND FOR PLANS $14.00; WILL BE CREDITED 

TO PURCHASE 

DEALER INQUIRIES INVITED 

SEND FOR FALL 1991 CATALOG $3 00 


RK709 
THRUST 
1 1/2 -2 LB 

$56.00 



ALL NYLON & VIVAK PLASTIC 
TRANSPARENT SHELL 
MULTI-DISPLACEMENT ENGINE 
APPLICABILITY 

EXTERNAL CARBS AVAILABLE 
VERY SIMPLE ASSEMBLY 


4308 ULSTER LANDING RD. SAUGERTIES, N.Y. 12477 prices shown are list 



BOSS 602 SI 29.50 
THRUST 11.0 LB 



RK-740 $109.50 
THRUST 7.0 LB 



RK-720 $ 99.50 
THRUST 3.5 LB 
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DESIGNS FOR THE SPA 



At the '65 Philly Nats, this Mk V Interceptor 
points of a perfect score. 

T he advent of the Senior Pattern As- 
sociation opens the door to a multi- 
tude of interesting OT R/C designs, 
many of which will perform well, even 
by today’s standards. Let’s look at some 
that might whet your appetite. 


'Jj'i 

came within five 


The Interceptor was fea- 
tured in the January '64 
issue of Mode! Airplane 
News and in the January 
’66 American Modeler. 
Specifications: wing- 

span — 68 inches: wing 
area — 750 square 
inches; engine — usually 
a Merco .49 or .60: 
weight— 6 pounds, in- 
cluding an 18-ounce ra- 
dio and 12-ounce re- 
tractable gear, when it 
was used. (For simplic- 
ity. die Mk V described 
in American Modeler 
had a fixed gear.) 

As far as I’m con- 
cerned, the Interceptor 
repre- 


NACA 6500 Series airfoils yielded the 
required lift and stability with minimum 
drag. Progressive airfoils were used for 
the first time. Speaking of airfoils, note 
that the search for maximum efficiency 
even included the use of the 6500 Series 
for the tail surfaces. As the Series devel- 
oped. designers found a force arrange- 
ment that provided the ideal lift propor- 
tion between the wing and tail. As a re- 
sult, no trim changes were required as 
the Interceptor’s speed or attitude 
changed. 

Perhaps it would take a little extra ef- 
fort to make this model, but built as it 
was originally, it would be outstanding 
on any flight line, and the joy of flying it 
would be ample payment. 



This Mk I Interceptor was powered by a 
Merco .49. it had a Space Control radio and 
retracts. 


It seems prudent to start with the de- 
sign that set the pace for modem pattern 
winners. Close inspection of this 1964 
beauty w'ill reveal all the features that are 
still pertinent. 


sented 

the pinnacle of pattern 
design. Previously, most 
new designs had simply 
evolved from what had 
been before. With the In- 
terceptor. the aim was to 
apply the principles 
of aerodynamics in ev- 
ery respect — no holds 
barred: no effort too 
great. Considerable re- 
search resulted a model 
with outstanding perfor- 
mance that was a true 
joy to fly. 

When designing it. 
careful attention was 
paid to drag, and it 
would be hard to find a 
"cleaner" airplane. The 
heart of any design is the 
wing, so much care was 
given to that. The classic 
planform equalized span 
loadings, while the 



Interceptor three-view. With this plane, the principles of aero- 
dynamics were applied in every respect. 
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Be a Professional 
Pilot! 



SHIELDS AVIATION has more 
graduates with Major Carriers 
than any other accelerated flight 
school! Complete 6 month 
Professional Pilot Program plus 
housing and job assistance for 
$24,900! FAA, VA and State ap- 
proved. College credit available. 
No previous experience required. 
Send a photo with your "Model" 
and save $ 1 000. 

Call 800-MAGIC 57 and come 
to Florida! 

AVIATION 


GET R/C 
AIRBORNE 


IMMML 
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For TOP PERFORMING 

ENGINES 

AIRPLANE • MARINE 


KSB MFQ. Inc. 

2100 COLLEGE DRIVE 
LAKE HAVASU CITY. AZ 86403 




1-800-343-5775 


FREE CATALOGUE 


DEMAND THE BEST 


SHOPTASK PO BOX 7531 -TACOMA. WA 98407 


The Original Home Machine Shop 
Designed in USA by Shoptas k 


17" Swing 
11 * 18 Mitt Table 


3 Models io C noose 

As Low As 995.®? 


3 Axis Rowe* 
Feed Available 


12 Month 
Warranty 
100*9 Pans 
Sugplj 
All Tooling 
A vailable 


SINCE 1981 




C *-FL*ROD3*or4j* 

(COVERING . WHEEL, COMPOSITE 
MATERIALS INCLUDED) 


SPECS: 

Spin: Si- 

Arm: 780 >q. In. s 69 

Engine :(40) .32-.40 „ g. „ 

tkxJliMIX MEETS ASIA RULES 


or 

GENERIX 

P.O. BOX 262035 
TAMPA. FL. 33615 

(813)854-KITS 

*1/12 SCALE COMBAT* 

M 


A.R.F. FUN-FLY 


‘5<w! PS1 mustang 


SPECS: 

SAQ Span:44" 

i7 Area:770 eq. in 

Engine :.28-.40 


AIRWAVES 

(Continued from page 101 

HOW MANY Gs? 

As an engineer. I greatly appreciate the articles 
by Andy Lennon. His rational approach to de- 
sign is certainly preferable to some of the 
unsubstantiated rules of thumb that crop up 
from time to time. However. I believe his dis- 
sertation on wing-loading design (August '92) 
is a bit shaky. 

The text gives the unfortunate (and prob- 
ably unintended) impression that Andy’s for- 
mula for load factor is applicable to maneu- 
vers in the horizontal plane, i.e.. turns. In fact 
it can't be. since it depends on G. which acts 
vertically. Instead the formula is valid for ver- 
tical pull-outs from dives, loops, stalls, etc., 
which, in any event, can impose more severe 
loadings than turns. 

But my quibble is that Andy and others 
(like me) usually underestimate the dimen- 
sions and duration of maneuvers and overesti- 
mate speeds, so that the tendency is to make 
unrealistic assumptions as to what a model's 
capability is, or should be. This of course leads 
to excessive design loadings, overdesign and 
excess weight, all to the detriment of flight 
characteristics. For example, Andy's illustra- 
tion of a pull-out on a radius of 50 feet at 
90mph means that the maneuver would have 
to be executed in a little over */2 second. I 
question whether this is even possible, let 
alone necessary, considering such factors as 
the pilot’s thumb movement, the response 
time of the servo and its linkages and. not 
least, the authority (effectiveness) of the 
elevator. 

So if the maneuver can't be executed that 
quickly, what happens? The model simply re- 
sponds to the command as best it can and. in 
so doing, takes its own lime and determines 
its own pull-out radius, the pilot and designer 
having had only indirect influence. If. in 
Andy’s example, the maneuver had taken 1 */2 
seconds, the radius would have been 1 15 feet 
and the load factor 5.7G. which is less than 
what Andy computed. 

Fortunately, load factors can be calculated, 
but you must realistically evaluate what the 
model is intended to do — -in other words, a 
process not unlike that applied to full-scale 
aircraft. Methods for estimating (and control- 
ling) load factors are too lengthy to describe 
here, but some interesting values generated by 
pull-out maneuvers are: 

• Immediate recovery from a stall — 3G 

• Perfect loop, model just making it over the 
top — 6G (this applies regardless of the radius 
of the loop) 

• Initial speed 1 OOmph. execution in 1 second, 
exit speed. 1 1 7mph — 9.5G 
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PILOTS YOU CAN AFFORD 


FROM $1.95 TO $7.45 
RACING WITH GOGGLES 
STANDARD WITH GOGGLES 
MILITARY WITH HELMET AND VISOR 
SPORTSMAN WITH AMBER SUN GLASSES 
FROM 1/12 TO 1/4 SCALE 


INJECTION MOLDED IN FLESH COLOR FOR LIFELIKE DETAIL 
SEND SASE FOR FREE ILLUSTRATED ORDER FORM 


WILLIAMS BROS. INC. 

181 PAWNEE ST., SAN MARCOS, CA 92069 
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All of which suggests that, for the average 
sport flier, 7 to 8G should be plenty. Hoi- 
doggers should probably go to 10G. 

J.C. STEVENS 
While Rock, British Columbia. Canada 


Mr. Stevens, the article you refer to contained 
relatively little discussion of centrifugal force. 
The intent was to show the high maximum 
loads resulting from sharp maneuvers, which 
is. after all. what the designer must con- 
tend with. 

I’m well aware that horizontal maneuvers 
generate less centrifugal loading and that the 
higher drag of the higher angle of attack would 
reduce the model's speed. 

Your comments on the time for executing ad ) 
90-degree pull-out of 50-foot radius at 90mph 
are interesting. Futaba quotes a servo-operat- 
ing speed of 0.22 second for 60 degrees. The 
Swift's elevators have a travel of 25 degrees — 
so that the full elevator action would take '/to 
second. The finger action, servo response and 
start of the maneuver would all coincide. El- 
evator area is 40 percent of the total horizon- 
tal tail area, so they are very effective. 

A turn of 50-foot radius is part of a circle of 
100-foot diameter. The Swift performs vertical 
8s with ease: the loop diameters do not exceed 
100 feet. Your estimate of 0: second is correct 
for a 90-degree turn. 

Thank you for taking the time and effort to 
write. Your interest is appreciated. AGL 



A- 1 O SWITCH 

I live in New York City, and for months I toyed 
with the idea of building an R/C America's 
Cup sailboat — that is. until I met some of the 

(Continued on pane lit) 


T-Shirts 
$12.95p.p. 



THE AIRPLANE FACTORY, INC. 

1880 PINEVIEW. MANDEVILLE. LA 70448 
(504)626-7840 

R/C Combat! Sport Flying! 


Crash 

Resistant! 


48-inch wingspan 


Weighs 
4.5 to 5 
pounds 

Video 
SI 2.95p.p. 


Rys in one hour! 


Aluminum 

landing 

gear 



$69” IK? 


Hats 
$9.95p.p. 


(LIST $89.95) 

v MCCOO 1-800-264-7840 

Visa/MC/COD CALL FOR FREE CATALOG 

The "Kombat 40" is a member of the quick building, extremely durable "Armadillo" series. 
Made of aluminum and polypropelyne (no foam) can be assembled, engine mounted 
and radio installed in one hour! Nothing extra to buy! You provide 4 channel radio / .25- 40 
engine. We supply everything else. A great sports plane, fully aerobatic, bolt-on 
symmetrical wing, pre-hinged. pre-finished in red. blue, orange or yellow. When compared 
to other "almost reody to fly" designs that take 10-12 hours or longer to complete 
“Kombat 40' Is the true winner! 

ORDER YOURS TODAYI 


the 


Trainer Version available $74.95 



Fiiitillij. . . 

JJitf Persun Cant/ral 

w * ^ 


i -,- v “ wr * Posinve lock/release for safety^ 

,.i 4 *' r ' ” - Hold? plane at full power 

- Durable, high-impact 
composite base 

• Hot fuel proof 

- Money back guarantee 

Ask For The Original R/C Launcher & Pit Crew'* 

Control line version available 
■rl - Call Today Dealer Inquiries Welcome 


CZ Onp-Step 
m Reli>a±p 


Ask For The Original N/L Launcner fit Hit Lrew •• 5806 Lancelot Ct. S.W 

Control line version available Oiympia, WA98502 

BiHi - Call Today Dealer Inquines Welcome (206) 786-8461 

Designed To Change The Wag People Fly! 
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They Ajre 
The Best. 


The design and manufacture of all 
Technopower 11 Fine scale radial 
engines is a blend of old world 
craftmanship and high technology. 
This combination produces engines 
that are powerful, reliable and quiet. 
You deserve the very best, and that 
means a tine settle radial engine 
from Technopower II. 


5 Cylinder Big Bore Series 
26 Ounces • 1 39 Cubic Inches • 6" Diameter 


TECHNOPOWER II INC. 

610 North Street. Chagrin Falls. OH 44022 • Telephone (216) 564-9787 
Complete linx.hu re $3.00 • Visa & MC Accepted 


C1991 TEOWO**OWE* U HC 


Electric Performance pure and simple 


A pache 



$59.95 List 

Wingspan - 44" Area 340 sq. in. 

Weight - 10.5 oz. airframe only. 38 oz. ready-to-fly. 

Radio - 4 Channel 

Power Requirements - 05 electric motor or .09 to .15 glow engine. 

All AEROCRAFT kits are engineered for outstanding flight performance. 

Kits include machine and die cut parts from select balsa and plywood, premium hardware 
packs, illustrated instructions, and rolled plans. 

Apache design features include: 

• A low drag - high lift semi-symmetrical airfoil. 

• Efficient flow-through cooling for motor and 
speed controller. 

• A unique underwing scoop to house and 
cool the motor batteries. 


See your hobby dealer first. 
If he doesn't stock 
AEROCRAFT 
kits, order direct. 

Include S2 50 S&H with direct order 


Also available: The Snapper • R/C Combat. Club Pylon or Sport Flying 
The Snapper does it all! • .051 to .1 1 glow engines or 05 electric motors. • only $ 


Assssssa P.0. Box 553, East Northport, NY 11731 • (516)754-6628 


STINSON L-5 (Now Available) 





O S A A Eligible 





72 inches 

Weight 


Engine 

Quadra 0-35. Zenoah G-38 


Plans $38 00 

Fiberglass Cowl $48 00 

FormettWeWed L G $43.00 

LG strut covers blisters & dummy exhaust stacks $18 00 

Construction Photo Pack .... $20 00 

^ O' a n i v All prices include shipping in continental USA 

Make checks payable to Roy VaiUancoun 
_ Send $i lor catalog 

r ROY VAILLANCOURT 


/> 

FRC 


AILLY 

VIATION 


18 Oakdale Ave.. Farmingville. New York 11738 
(51 6) 732-4715 New York residents add sales ta* 


BLACK BARON PRESTO 
IS AMAZING TRIM 



COVERfTE 

420 Babylon Road 
Horsham. PA 1 9044. USA 
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(Continued from page 115) 

people at the local model boat club (I've met 
friendlier folks in taxi crashes). 

Then I ran across John Kidd's great article 
on building an A- 10 — "'/’A Sport-Scale Tank 
Buster" (August '92). and il got me thinking. 
I've always been a ''fringe'" observer of R/C 
and have never built a plane from scratch, nor 
does my lifestyle permit me much time or 
workshop space. Also, being stuck in the 
middle of Manhattan doesn't make for easy- 
nearby flying. 

Although touted as an “easy build." it still 
seems like a daunting task for a novice 
equipped with little more than an X-Acto no. 
1 1 knife, a ruler and a Dremel. Tell me when 
the kit comes out — any manufacturers out there 
listening? Retracts and throttle controls would 
be nice. 

In the plans, the author uses cut-down props 
to simulate a ducted-fan engine. Thinking as 
an inexperienced builder and flier — and not 
knowing the operational rpm or torque of a Cox 
TD .051 or .09 (optional), how practical would 
it be to salvage and adapt the blade wheel from 
a couple of 4- or 5-inch electric muffin fans? 
These fans come in a variety of CFM ratings 
and are made of materials that range from 
plastic to fiberglass composites to aluminum. 
The blades usually number from 5, 6. even 7, 
and are built for high flow rates and low 
noise, in a cowl. 

Also, because these fans typically have 
large hubs, a prop spinner can be easily added 
to further enhance air flow and give a more 
realistic turbo-fan engine appearance. 

In the words of the locals: so 

whadyathink? 

DANIEL WONG 
New York. NY 

Daniel, please don't judge an entire segment 
of a hobby by the actions of a few individuals 
in one group or club. If you'd still like more 
information about model boating, check out 
our sister publication. Radio Control Boat 
Modeler. It contains lots of information about 
clubs throughout the New York/New England 
area, and most modelers in these clubs have 
positive attitudes. 

As far as the "easy-build" A- 10 goes, it is 
easy to fly. and it isn't all that hard to build, 
but it wasn't designed to be a trainer. It isn't 
our first recommendation for a novice, al- 
though many would succeed with it. We've 
received a press release from Imagination 
Aviation that lists a kit for $149.95. complete 
with fuel tank and jet ducts. For more infor- 
mation. contact the company at P.O. Box 
1121. Mandeville. LA 70470: (504) 626- 
5433. 
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Don't use anything other than aircraft 
model propellers with the engines. Muffin 
fans may look like real impellers, hut they 
could cause serious injury if mounted on a 
model engine. They're not designed to turn 
at the high rpm of a Cox T.D. engine. Ducted- 
fan design is a science, not based on what 
seems to look good! 

I'm sure you could install the retracts and 
throttle sen’os, but this would increase the 
expense and would increase the weight and 
wing loading. Half the fun of modeling is ex- 
perimenting, so why not give it a try and let 
us know how it goes? GY 


MOVIE START-UP 

Recently, I saw a movie entitled “Toy Sol- 
diers," in which a model airplane was used in 
a number of shots. To start the engine, the 
actor just flipped a switch on his transmitter. 
How in the world did they accomplish this? 1 
doubt that they used special effects, because 
the engine turned the prop and started with- 
out using a starter cone. I was hoping that 
your staff might have some ideas or that the 
readers of Model Airplane News might have 
a suggestion. If a starting system like this is 
possible. I’m sure that many other modelers, 
including me, would love to have one on their 
plane. I'd like to congratulate your company 
on an excellent magazine. I love the coverage 
of everything from ‘/ 2 A to giant scale. Keep 
up the good work. 

CHRIS FILTZ 
Schofield. Wl 

Chris, with all the computer-controlled spe- 
cial effects, it seems as if anything is possible 
in the movies these days. You're correct that 
the auto-start model airplane wasn't a new 
brand of trick photography. Hobby Lobby 
makes an on-board starter called "FEMA" 
for model airplanes. It consists of an electric 
motor, a gearbox, a drive shaft with univer- 
sals and a gear adapter, which is mounted on 
the prop shaft. A microswitch, a Ni-Cd bat- 
tery and a glow-plug driver complete the sys- 
tem, and it can be switched on by your radio. 
The FEMA system is available for most en- 
gines from AOci to large gasoline engines, 
such as the Zenoali G-62. For more informa- 
tion, contact Hobby Lobby, 5614 Franklin 
Pike Cir.. Brentwood. TN 37027. 
GY 


TO BE CONTINUED 

I’ve enjoyed the articles in your magazine for 
some time and look forward to each issue. The 
June '92 issue didn't do a good job of keeping 

(Continued on page 1 18) 
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GS-40 


The new GS-40 and GS-45 produce over 1 5% 
greater power than their popular S-Series 
forerunners. ..for the same low price. 

S-40K Typical 

Sport .40 


GS-40 


GSJ0 liSBHP/15500 RPM S-MK. I.08BHP.‘15,300RPM. 
Typical Sport 4e l ,OBHP/15t»0RPM. 
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SuperTigre's New Sport Engines Give 
You 100% -and then 15% more. 


New modelers hoping to minimize their start-up costs — and pros 
looking for extra punch — found the perfect combination of value 
and power in SuperTigre's S-40K and S-45K sport engines. 

Now SuperTigre introduces the GS-40 ringed and GS-45 ABC 
engines... still economical, but with improved porting and timing 
that yield over 1 5% greater power than their S-Series forerunners. 

With performance features like ball bearings, lightweight cast 
heads and expanded volume mufflers included, SuperTigre GS 
Sport Engines make your dollar worth more power than ever before. 


New c-500 Quickie 500 engine. 2 J ear Warra nty 

SuperTigre also unveils the hottest ( S UPER 
production .40 engine available — 
the new G-500. Developed to 
make Quickie 500 competition afford' 
able for all fliers, the G-500 features a 
newly designed combustion chamber 
and special porting to run only one 
way... "fast!" Q-500, SEMPRA and 
AMA legal. 


For a free SuperTigre Engines brochure and 
the location of the dealer nearest you, please 
call 1-800-682-8948, ext. 0285. 
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9 P 57 Flight School 


"State-of-the-Art” Basic R/C Flight Instruction Courses 
developed through unmatched experience and success 


Our proven course has been developed directly from the full-time professional flight training of over 300 students since 
1987. In the five-day course. 98 percent of the students solo early and make an average of 30 successful landings and 
takeoffs. They’re taught by full-time instructor and originator of the 1 st U.S. R/C flight School Dave Scott, who has 1 5 years 
instructing experience 

With the five days of concentrated flight instruction, you get all the equipment and supplies you need This includes a 
unique 1 20-page manual (written by Dave) that follows his instruction step by step, and the training aircraft. ‘Slow-N-Low ' 
Designed by Dave, it's a version of his highly acclaimed Ultimate Trainer kit. 

Using our unique hands-on techniques and pace-oriented structure, you. too. will get the most out of each flight, solo 
as quickly as possible and progress toward your goals feeling less anxious and having more fun. With dedication and 
refinement and day-after-day training, you’ll avoid drawn-out costly mistakes and enjoy the most effective basic R/C flight- 
'•training course in the world 1 


Flight School Info Pack — $3, 
or call (715) 524-2985 

1st U.S. R/C Flight School 
P.O. Box 594, Shawano, Wl 54166 



Precise Scale Color 
Documentation! 



& 

w 




4 8 T Of 




r ^rtrrwai 


One of the Largest Inventories of 
Miniature Bearings for Remote 
Control Models - 

Cars • Trucks • Engines • Boats • Planes • Helicopters 


M 3 Complete Product Lines 

- Premium Ultra-Seal frictionless 
sealed maintenance-free bearings 

- Econo-Power bearings, precision- 
engineered for strength and durability 

- High Speed, high heat engine bearings 

■ Huge Inventory of Standard U.S. 

and Metric Bearings 
M Low Prices, Fast Delivery 

■ Toll-Free Number for Easy Ordering 
R Dealer Programs Available 


Ask for Boca Bearings at your local hobby shop, 

Or Call (407) 998-0004 
Toll-free U.S.A. (800) 332-3256 
Toll-free Canada (800) 553-3256 
Or Fax Your Order (407) 998-0119 

Or send S3.00 for our catalog 

Your Name 

Address 

City State Zip 

Send to: Boca Bearing Dept. 0E • Suite 2304 
7040 W. Palmetto Park Rd • Boca Raton. FL 33433 



ASSORTMENT OF HARD TO GET 
METRIC SOCKET HEAD SCREWS 


How many times have you spent days looking lor odd ball 
Metric Screws? Well, look no further! We have put together 
an assortment of the following sizes to save your sanity. 


Quart ry 

Diameter 

Lengths Q 

2 each 

2.00 MU 

4.648MM 

3 each 

2.50 MM 

4.6.8 4 10 MM 

4 each 

2.60 MM 

4. 6. 8 4 10 MM *> Q> 

5 each 

3 00 MM 

4. 10. 12. 18. 20 4 25 MM 

4 each 

4.00 MM 

6.6. 10. 12. 16 4 35 MM 

-EB£flL«&WT5. 

.,Ryf MCflfliXua. 2.M. 2.M. 2.M. HR & iflfl A!M_ 


113 Pieces with a long lasung potypropylen* case tor only tie J5 plus 
$3.00 SNpping and handing. California residents add 7.75% Tax. 

Send Check only, payable to: LEVEL TEN PRODUCTS 
12631 Dale Avenue. Garden Grove. California 92641 


DUCTED FANS 



TAPE 1 • AN INTRODUCTION TO DUCTED FANS 

W/COMWNTAAY BY RrCM URAV1TCM MAN 


TAPE 2 • FASTEST FANS IN THE WEST 
TAPE 3 • CANADIAN DUCTED FANS 


S39.9S Ea.— Check. MO. Visa or MC 
Video Specialties. Inc. 

P. O. Box 4557, Monroe. LA 71211-4557 

$3.50 Shipping & Handling— (318)345-1185 


NEED THE REAL THING? 

U.S. MILITARY & CIVILIAN 


FLIGHT CLOTHING 

■ tmivstihsicsti 


• JAOcfrs . coHMmams 

• nm suns . sumucun 

■ mms . kcissokhs 

■ muams ■ aims 

• iuthw incurs • 6 SUITS 

• mu urn c* nom£i mum 

A LI NEW MANUf ACTUPE 
CURRENT MU IT ART ISSUE 

WATKINS AVIATION, INC 

15770 MID m R0. HANCAR » 6 
ADDISON. TX 75244 
214/934 0033 
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(C onhnued from page 1 17) 

my interest because of all the continuations. 
The “Airwaves" column starts on page 8 and 
flows over to page 9. That’s to be expected; 
turning the page to 10 is also expected. At this 
point, the column skips to page 75 for only 
about 2 inches, then skips to page 86 for an- 
other 2 inches, then to page 1 16 for 8 inches, 
page 1 17 for 5 inches and then jumps to page 
1 1 9 for 7 inches, page 1 20 for one column and 
concludes on page 121. 

If you bounced a plane that many times on 
landing, you'd be considered a very poor pi- 
lot. I’m also aware that advertising pays for 
the magazine and that columns have to be con- 
tinued to fit in with the ads. All I ask is that 
you take into consideration the readers for 
whom you labor so hard and make it more en- 
joyable for us to read your columns. I won’t 
compare your magazine with others in the in- 
dustry. You've been in business for many, 
many years and provide us with the finest in- 
formation. Again. I only ask that you put it to- 
gether in a more readable form. Yours for 
modeling.... 

EDWARD H. PLOURDE 
Tampa. FL 

It's true that we run many articles into what 
we call "back of book." We have to carefully 
blend the articles and advertising so that ev- 
erything fits between two covers; bur we do 
try to run as many articles as possible "flat " — 
no jumps. We also try to keep these jumps to a 
minimum, but it’s just unavoidable, and we 
choose to "jump" the letters rather than the 
articles because there are more natural 
breaks. You're right, advertising pays for the 
magazine and help keeps down its price for 
you. Looked at that way, it isn't too had, is it? 
Thanks for your comments — and for not send- 
ing your letter on several sheets of paper — 
each containing a few lines of type — with a 
"continued on" at the bottom of each sheet. 
(One reader recently did this to illustrate your 
point.) GY 


CROSSWIND COURSE 

Dave Patrick really does know how to lake off 
in crosswinds, and a lot of R/Cers don’t have 
a clue, so I was glad to see his article on that 
subject. Unfortunately, the article itself was 
confusing, partly because the drawings and 
text didn't match. The essence of the article 
boils down to two things: 

• When taking off in a crosswind, use the aile- 
rons only to keep the wings level, not to steer 
the airplane. 

• Steer a straight course with the rudder stick, 
both on the ground and when the plane is air- 
borne. Just do whatever you have to do with 

(Cominued on page 122) 
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WINDSOR PROPELLER 

Classic Series Propellers 

Modelers who use 1.6 to 2.4ci engines will 
appreciate these Master Airscrew props. 
Their excellent performance and semi- 
scale look make them especially suitable 
for Super Cubs and WW 11 aircraft. 
They're also great for floatplanes because 
glass-filled nylon props resist splitting and 
water absorption. Available now in 18x6 
and 18x10; an 18x8 is coming soon. 

Price: SI 2.95 

Windsor Propeller Co., 3219 Monier 
Cir., Rancho Cordova. CA 95742. 
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PUSHROD CONNECTOR 


4-40 SET SCREW 


BRASS 
CONNECTOR BOD' 



NTLON SERVO ARM 
OR NOSEWHEEL 
STEERING ARM 


NYLON RETAINER 


SIG MFG. 

Pushrod Connecters 

Pushrod connectors are used on nearly ev- 
ery type of R/C model today. They're ideal 
for hooking up the flexible cable pushrods 
that are used for throttle or nose-wheel 
steering. However, standard pushrod con- 
nectors have two main drawbacks; the slot- 
ted setscrew lets the screwdriver slip eas- 
ily, and the pushrod cable bends and twists 
with the connector body as you tighten the 
setscrew. The new Sig pushrod connector 
solves these problems by using a socket- 
head setscrew and a hex-shaped connector 
body. 

Part nos. SH-736 (two pushrod connec- 
tors); SH-737 (12 replacement nylon re- 
tainers). 

Prices: $1.79; $.75. 

Sig Mfg. Co.. 401-7 S. Front St.. 
Montezuma. LA 50 1 7 1 . 



GREAT PLANES 

Top Flito Trim Solvent 

Nothing makes applying MonoKote trim 
to MonoKote-covered models easier than 
Top Rite Trim Solvent — no sags, 
wrinkles, or bubbles... and no heat! It’s 
easy to use: just brush a thin coat over the 
surface to be trimmed, position the trim 
with the adhesive side facing downward 
and squeegee away the excess solvent. In 
24 hours. Trim Solvent dries to a mirror- 
smooth. fuelproof finish! It comes in a 
handy 4-ounce bottle. 

Part no. TOPR6020 
Great Planes Model Distributors. 1608 
Interstate Dr.. Champaign. IL 61821. 
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MODEL AVIATION 

Landing Gear 

The latest in German technology and engi- 
neering, this virtually indestructible, totally 
shock-resistant gear will absorb those 
high-impact landings without being dam- 
aged. They're compatible with trainers 
through '/4-scale aircraft, e.g.. Piper Cub, 
Taylorcraft, Aeronca. Super Cub, Pitts 
Special, Telemaster, or your own design: 
they support from 9 to 30 pounds. They're 
perfect for fun-flys or spot-landing events. 
Don't be grounded again by bent or bro- 
ken landing gear. 

Price: $85 (wheels not included) 

Model Aviation Technology, 12848 
Touchstone PI.. Palm Beach Gardens. FL 
33418. 



AEROSPACE 

Auto-Vac System 

This fully automatic vacu-bagging system 
eliminates the need for constant monitor- 
ing during the vacu-bagging process. The 
Auto- Vac system monitors itself, so you 
don’t have to run the vacuum pump con- 
tinuously. The kit comes assembled and 
mounted on a wooden base. Included are 
the E-Z Vac II electric pump (rated at 24 
Hg) an adjustable vacuum switch, a 
vacuum gauge, a large reservoir, a check 
valve, neoprene tubing, an E-Z Vac con- 
nector. two Quick-Lock seals. 9 feet of 1 8- 
inch-wide bagging tube, 9 feet of 15-inch- 
wide breather cloth and instructions. 

Price: $198 (plus $7 S&H) 

Aerospace Composite Products, P.O. 
Box 16621. Irvine, CA 92714: (714) 250- 
1107. 
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FUTABA 

YS. 61 AR Long-Stroke Engine 

The Futaba YS.61 AR engine was designed 
for pattern competition and incorporates 
several exclusive features for optimum 
performance. To prevent rust, a new crank- 
shaft with two steel rings keeps the rear 
bearing isolated from residual fuel. The 
YS.61 AR's cylinder head is machined out 
of bar-stock aluminum for a nicer finish 
and better heat dissipation. The YS.61AR 
is a direct replacement for the YS.61 FR 
and has the same mounting-bolt pattern. 
Specifications: bore — 23.0mm; stroke — 
24.0mm; displacement— 9.97cc. 

Part no. YS0091 

Futaba Corp. of America, 4 Studebaker, 
Irvine. CA 927 1 8. 
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WINDSOR PROPELLER 

Classic Series Propellers 

Modelers who use 1 .6 to 2.4ci engines will 
appreciate these Master Airscrew props. 
Their excellent performance and semi- 
scale look make them especially suitable 
for Super Cubs and WW 11 aircraft. 
They're also great for floatplanes because 
glass-filled nylon props resist splitting and 
water absorption. Available now in 18x6 
and 18x10: an 18x8 is coming soon. 

Price: $12.95 

Windsor Propeller Co.. 3219 Monier 
Cir.. Rancho Cordova. CA 95742. 
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PUSHROD CONNECTOR 


4-40 SET SCREW - 



SIG MFG. 

Pushrod Connecters 

Pushrod connectors are used on nearly ev- 
ery type of R/C model today. They're ideal 
for hooking up the flexible cable pushrods 
that are used for throttle or nose-wheel 
steering. However, standard pushrod con- 
nectors have two main drawbacks: the slot- 
ted setscrew lets the screwdriver slip eas- 
ily. and the pushrod cable bends and twists 
with the connector body as you tighten the 
setscrew. The new Sig pushrod connector 
solves these problems by using a socket- 
head setscrew and a hex-shaped connector 
body. 

Part nos. SH-736 (two pushrod connec- 
tors): SH-737 (12 replacement nylon re- 
tainers). 

Prices: SI. 79; $ .75. 

Sig Mfg. Co.. 401-7 S. Front St.. 
Montezuma. LA 50171. 



GREAT PLANES 

Top Flite Trim Salvent 

Nothing makes applying MonoKote trim 
to MonoKote-covered models easier than 
Top Flite Trim Solvent — no sags, 
wrinkles, or hubbies. ..and no heat! It's 
easy to use: just brush a thin coat over the 
surface to be trimmed, position the trim 
with the adhesive side facing downward 
and squeegee away the excess solvent. In 
24 hours. Trim Solvent dries to a mirror- 
smooth. fuelproof finish! It comes in a 
handy 4-ounce bottle. 

Part no. TOPR6020 
Great Planes Model Distributors, 1608 
Interstate Dr.. Champaign. IL 61821. 
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MODEL AVIATION 

Landing Gear 

The latest in German technology and engi- 
neering. this virtually indestructible, totally 
shock-resistant gear will absorb those 
high-impact landings without being dam- 
aged. They're compatible with trainers 
through '/4-scale aircraft, e.g.. Piper Cub. 
Taylorcraft. Aeronca, Super Cub. Pins 
Special. Telemaster, or your own design: 
they support from 9 to 30 pounds. They’re 
perfect for fun-flys or spot- landing events. 
Don't be grounded again by bent or bro- 
ken landing gear. 

Price: S85 (wheels not included) 

Model Aviation Technology. 12848 
Touchstone PL. Palm Beach Gardens. FL 
33418. 



AEROSPACE 

Auto-Vac System 

This fully automatic vaeu-bagging system 
eliminates the need for constant monitor- 
ing during the vacu-bagging process. The 
Auto-Vac system monitors itself, so you 
don't have to run the vacuum pump con- 
tinuously. The kit comes assembled and 
mounted on a wooden base. Included are 
the E-Z Vac II electric pump (rated at 24 
Hg) an adjustable vacuum switch, a 
vacuum gauge, a large reservoir, a check 
valve, neoprene tubing, an E-Z Vac con- 
nector. two Quick-Lock seals. 9 feet of 1 8- 
inch-wide bagging tube. 9 feet of 15-inch- 
wide breather cloth and instructions. 

Price: $198 (plus $7 S&H) 

Aerospace Composite Products. P.O. 
Box 16621. Irvine. CA 92714; (714) 250- 
1107. 



FUTABA 

YS. 61AR Long-Stroke Engine 

The Futaba YS.6 1 AR engine was designed 
for pattern competition and incorporates 
several exclusive features for optimum 
performance. To prevent rust, a new crank- 
shaft w'ith two steel rings keeps the rear 
bearing isolated from residual fuel. The 
YS.61 AR’s cylinder head is machined out 
of bar-stock aluminum for a nicer finish 
and better heat dissipation. The YS.61. AR 
is a direct replacement for the YS.61 FR 
and has the same mounting-bolt pattern. 
Specifications: bore — 23.0mm: stroke — 
24.0mm: displacement — 9.97cc. 

Part no. YS0091 

Futaba Corp. of America. 4 Studebaker. 
Irvine. C A 92718. 
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BVM Canopy Hooks 

Use these canopy hooks to attach the cano- 
pies to BVM’s new T-33 and Maverick 
jets. You can also use these simple, effec- 
tive carbon-fiber parts to secure the cano- 
pies of scale and pattern models and 
gliders. 

Part no. BVM #5556 

Price: $6/pack of 6 

Bob Violett Models Inc., J 373 Citrus 
Rd.. Winter Springs, FL 32708; (800) 899- 
1144. 



Double Snapper Kit 


The double Snapper kit contains the same 
illustrated instruction manual and detailed 
rolled plan sheet as the popular Snapper 
kit, but it includes enough parts and hard- 
ware to build two Snappers — for signifi- 
cantly less than the cost of two single kits. 
Just think: you and a friend can build the 
Snapper for combat or pylon racing: or 
maybe you just want one electric and one 
glow-powered Snapper. This kit makes it 
easy. Specifications: 'wingspan — 34 
inches; area — 288 square inches; 
weight — 24 ounces (glow powered), 33 
ounces (electric); number of channels 
req'd — three (aileron, elevator, motor); 
suggested power — 05 electric motor or 
.051 to . 1 1 glow engine. 

Price: S69.95 

Aerocraft. P.O. Box 553, East 
Northport, NY 11731. 



HOBBY DYNAMICS 


JR 4131 Servo 

The 4131 servo’s innovative features in- 
clude intertwined, tinned motor windings 
(wrapped with adhesive material) and an 
internal, graphite motor bushing. It’s the 
fastest, most durable coreless servo motor 
that JR has ever made. This is the servo of 
choice for .60 helicopters, and for the rud- 
ders, ailerons and elevators of pattern air- 
craft. Specifications: torque — 90.42 
ounce/inches; speed — .23 second/60 
degrees. 

Part no. JRPS4131 

Price: $84.99 

Hobby Dynamics Distributors, 4105 
Fieldstone Rd., Champaign. IL 61820. 



VAILLY AVIATION 

Hawker Sea Fury 

The Hawker Sea Fury is scaled at 2.35 
inches to the foot. Plans and parts are avail- 
able separately, or as a package. The plans 
show all the structures drawn full size in- 
cluding the flaps and retracts. Full-size 
templates are also shown for all the ribs 
and formers. Parts available: fiberglass 
cowl, clear plastic canopy, aluminum spin- 
ner and backplate. All structures are built 
up and sheeted with '/8- or 3 /32-inch balsa. 
No foam is used. A partial wooden kit is 
also available. Specifications: wingspan — 
90 inches; length, — 81 inches; engine — 
3.7 to 4.2 cubic inches; wing area — 1,800 
square inches; weight — 28 to 35 pounds. 

Vailly Aviation. 18 Oakdale Ave., 
Farmingville, NY 11738. 



AEROLOFT DESIGNS 

Buckeye Markings 

Now available: complete precision-scale, 
dry-transfer markings for the DCU T-2 
Buckeye (shown here on Mick Green's 
award-winning T-2). 

Aeroloft Designs, 2940 W. Gregg Dr., 
Chandler. AZ 85224; (602) 838-0447. 



HITEC 

Focus 4 AM 

The AM A 1991 -listed Hitec Focus 4 AM 
system includes a 4-channel surface-mount 
technology transmitter with four servo- 
reversers; open gimbal: trim-adjustable 
sticks; battery-condition meter; 650mAh 
Ni-Cds; an ergonomic case; three HS 300 
servos; servo trays, horns and hardware: a 
650mAh battery; a charger; and an AMA 
1991-listed 7-channel, RCD, bulletproof, 
dual-conversion AM receiver. Everything 
is covered by a 1 -year warranty. 

Part no. HRS2100 

Price: $169.95 

Hitec Radio Control USA Inc.. 9419 
Abraham Way, Santee. CA 92071. 


Descriptions ol products appearing in these pages were derived 
trom press releases by the manufacturers and/or their advertis- 
ing agencies The information given here does not constitute 
endorsement by Model Airplane News or guarantee prod- 
uct performance. When writing to Ihe manufacturer about any 
product described here, be sure to mention that you read about 
it in Model Airplane News 
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THE MAGIC 
MAGNET BUILDER 

The finest model building equipment manufactured 



• FOR SERIOUS MODEL BUILDERS • 



Build entire basic assembly before gluing. 
Without access. #500A - $105.50. 
With access. #500B - $185.50 



#202 Duplicator Contour Sander. Turn 
out beautiful edges. Simple and easy. 
Standard - $19.95. Deluxe • $57.75 

#101 Extra Hands (below). 
Makes covering easy. 


#401 Digger (left). 
Easiest to use hinging 
tool available. $3.25 


$17.75 






ELDON J. LIND COMPANY, 

3151 Caravelle Dr., 

Lake Havasu City, AZ 86403 
(602) 453-7970 

Send sell-addressed stamped envelope lor 
catalog ol all our products. M/C & Visa accepted. 


AIRWAVES 

(Continued from page 118 ) 

the rudder to keep the plane over the runway 
center line. One instant, that may be right rud- 
der: the next instant, you may have to give 
some left, but that's not what you should 
worry about. Just do whatever it takes to stay 
over the center line. 

Any R/C pilot who can do both those things 
will find it's fairly easy to take off straight in a 
stiff crosswind. 

JOHN CARROLL 
Arlington. VA 

John, thanks for the comments on Dave 
Patrick’s column " Aerobatics Made Easy." 
This has quickly become one of our readers' 
favorite columns. You're right: the illustration 
showed a plane taking off in one direction . and 
the text discussed a takeoff in the other direc- 
tion. but the captions to that illustration were 
right on the money. We thought that as long 
as readers understood the article, they'd un- 
derstand the illustration and caption. Are we 
always right? Nope. In any case, yon can 
count on more articles that offer practical tips, 
illustrated by what we think are the clearest 
graphics in the industry. Thanks again for 
your comments. GY 


LOST UTTLE BUFFALO 

I've built and flown a Great Planes Trainer .40 
and the Sportee 40 and. in time. I’d like to get 
into scale aircraft- — the types of design you 
don't see too often anymore. 

One of my first choices is the Brewster Buf- 
falo. but finding plans that arc already blown 
up has been difficult. Thank you for making 
such an informative and interesting magazine. 

RALPH P. CAPOBIANCO 
Boyton Beach. FL 

Ralph, there aren't a lot of plans out there for 
the portly little Buffalo, which is one of my fa- 
vorites. too. but Bob Holman Plans does offer 
a set of Buffalo plans by Don Williams for .45 
to .60-si ze 2 -stroke engines. The wingspan is 
54 inches, and it's a stand-off scale design. 
You didn’t slate what size you wanted, but / 
guess you'll be happy with anything. It's easy 
to take the plans to a professional printer and 
have them blown up if you want a larger 
model. Last time I looked, the price was about 
seven bucks. Good luck! Contact Bob Holman 
Plans. P.O. Box 741, San Bernardino. CA 
92402. CC 

( Continued on page 126 ) 



HIGH DEMAND 
PRECISION TOOLS 


* Free Catalog * 
Visa & Mastercard 


Marc's Modelers Tools 

809 Sansom St., Phila., PA 

1-215-925-4566 • FAX 215-922-3808 


new, 


FROM SEE TEMP! 

SEE TEMP FLEXIBLE ALUMINUM TUBING 

3/8'. 7/16*. 1/2'. 5/8', 3/4* x 18' - $12 00 
f* 18' • S15 00 

SEE TEMP ALUMINUM BRAZING ROD 

12-R0D PACK- $15 00 
24-ROD PACK- $25 00 

SEE TEMP INSTANT TEMPLATE MATERIAL 

2 TO 4 SHEETS $5 00 EACH 
5 SHEETS -$22 00 
SEE TEMP SEE GRIP 

SEE 36‘ of Exlra Heavy-Duty Velcro • $6 00 

TEMP ^ 53 00 per order ,or sh,ppin 9 

P n D nv Inc NOW ORDER TOLL-FREE 1 

.11. BOX 1UD 1-800-423-1257 

Sussex, Wl 53089 
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R/C Airborne Video; 

THEHEUS 

by JEF RASKIN 

The opening sequence tells the whole story: we chase an 
R/C car from a few feet above it, explore a marsh and 
follow a bird flushed from a field. We see the world from 
an eye that moves with dreamlike freedom. How about 
making your models pay for themselves by shooting real 
estate photos from angles the agents can’t get to, helping 
rescue operations, doing engineering studies, taking air- 
to-air films of other models and making aerial views for 
surveyors? You can do it with a model plane, or. as this 
video shows us. even better with an R/C helicopter: an 
eye on a hook in the sky. 

The main technical problem is vibration, but solu- 
tions — in the form of practical advice from people who 
have made it work — are shown. One surprising discov- 
ery. logical in retrospect, was the utility of having two 
operators: one flying the model and the other pointing 
and operating the camera system remotely, watching 
through a downlink. The signal received at the ground, 
while good enough for aiming the system, is of relatively 
low qual ity . Therefore, to get high-qual ity pictures, both 
still cameras and "hand-held”-size video recorders are 
used on board the helicopters. 

The model helicopter, like its full-size counterpart, can be operated out of locations that 
would be difficult for fixed-wing aircraft of any size. The skill of the pilots in putting their 
craft where they want them is impressive, and some of the footage in this video is amazing. 
The production qualities are average, with oaty a few careless edits. There is a jumble of 
unedited, but interesting, tape after the formalending. 

The builders and operators of these models have shown a great deal of cleverness, 
mechanical and electronic engineering competence, and persistence. This video is a tribute 
to them, and an inspiration to the rest of us. 


R/C AIRBORNE VIDEO: 

THE HELIS 

Subject: Photography and video 
taken from R/C helicopters 
Source: R/C World Video, 

1403 Bayview Dr., Hermosa 
Beach, CA 90254 
Summary: Informative, fun, 
inspiring. 

List price: $24.95 
Length: 60 minutes 


A couple of blokes from New Zealand have mastered 
operating still and video cameras from model planes. 

Their story is the first segment in this friendly, under- 
stated potpourri from Down Under. It's distributed by 
Supercircuits, which makes small, “flyable" electronic 
kits for transmitting video from planes to the ground. 

They deserve considerable credit for not making the 
video into a mere advertisement: 1 mention their name 
here in honor of their not doing so in the video. 

The main section on airborne cameras (both still and 
video) and transmitting video to the ground in order to 
aim the cameras in the airdelivers the goods. An expert 
modeler could proceed without further information. 

But after this great start the video cuts to a section on engine-powered gliders, which includes 
what some would argue are unsafe practices, such as reaching across the propeller to adjust 
the engine, and hand-catching. 

Ho and hum are replaced by ooh and aah as we are next taken on a dazzling 8km goal-and- 
retum beachfront sailplane flight. The intrepid pilot follows the sailplane on foot, scrambling 

( Continued on page 138 ) 


R/C AIRBORNE VIDEO II 

Subject: Movies and videos 
from model planes, goal and 
return sailplane flight, scale FE2 
Source: R/C World Video, 1403 
Bayview Dr., Hermosa Beach, 

CA 90254: (213) 372-9166. 
Summary: Very watchable, lots 
of good information, dramatic. 
List price: $23.95 
Length: 60 minutes 


TNRHr 

279 Douglas Avenue 
Altamonte Springs, FL 32714 


NEED BATTERIES? I 


SA NYO - Simply The Best 


N-nooc l. 


STANDARD 

CHARGE 


N-50AAA 
N-200AAA 
N- 150N 
N-l 10AA 
N-270AA 
N-500AA 


V mAh DIMENSONS Prloa 



N-500A 

N-550SC 


N-750AAE 
N-225AE 1.2 225 

KR-500AE 1.2 500 

KR-IOOOAECL) 1.2 1 OOO 
KR-1200AE 1.2 1200 

KR-1700SCE 1.2 1700 
KR-2400CE 1.2 2400 


N-500SCR 
N- lOOOSCR 
N-1400SCR 
N-l 500SCR 
N-l 100CR 
N-1800CR 
N -4O00DR 


1.2 500 

1.2 900 

1.2 1400 
1.2 1500 
1.2 1 lOO 
1.2 1800 
1.2 4000 


1.554 2.50 
1.929 4.00 
2.352 7.00 

3.54315.00 

1.945 2.00 
.542 2.50 
1.094 2.50 
1.554 3.00 
1.909 3.00 
1.554 3.75 
1.929 4.50 

2.35210.00 

1.909 3.00 
1.015 3.25 
1.299 3.50 
1.554 3.50 
1.929 4.50 
1.173 4.25 
1.929 5.50 
2.35210.00 


- tegolfv SotdT Tabs FREE of Chargs - 


RECEIVER PACKS 


4N-50AAA 

4N-150N 

4N-200AAA 

4 N - 1 10AA 

4N-225AE 

4N-2/OAA 

4N-500AA 

4N-750-AAE 

4N-500A 

4N-500AE 

4N-800AR 

4KR- lOOOAE 

4KR- 1200AE 

4 N-550SC 

4N- lOOOSCR 

4KR- 1300SC 

4N-1400SCR 

4KR- 1 700SCE 

4 KR-2000C 

4KR-2400CE 

4KR-2800CE 

4KR-4400D 

4KR-5500DE 

5N-50AAA 

5N-150N 

5N-1 lOAA 

5N-270AA 

5N-50OAA 

5N-750AAE 

5N-500A 

5N-500AE 

5N-800AR 

5KR-1200AE 

5KR-1300SC 

5N- 140OSCR 

5KR-2000C 

5KR-4400D 

5KR-5000DE 


4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 


50 
150 
200 
l 10 
225 
270 
500 
750 
500 
500 
800 


4.8 l OOO 
4.8 1200 
4.8 550 

8 1000 
8 1300 
8 1400 
8 1700 
8 2000 
8 2400 
8 2800 
4.8 4400 
4.8 5000 
5.0 50 


5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 


150 
1 10 
270 
500 
750 
500 
500 
800 


5.0 1200 
5.0 1300 
5.0 1400 
5.0 2000 
5.0 4400 
5.0 5000 


FLAT 

FLAT/SOUARE 

FLAT/SQUARE 

FLAT/SOUARE 

FLAT/SQUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT 

FLAT 

FLAT/SQUARE 

FLAT/SOUARE 

FLAT/SOUARE 

SQUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT/SQUARE 

FLAT/SOUARE 

FLAT/SOUARE 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 


5N-800AR 
5KR-1300SC 
7KR-1300SC 
5N- 1400SCR 
7N- 140OSCR 
5KR- 1 700SCE 
7KR- 1 700SCE 
5KR-2000C 
5KR-44O0D 


7.2 800 

7.2 1300 
8.4 1300 
7.2 1400 
8.4 1400 
7.2 1700 
8.4 1700 
7.2 2000 
7.2 4400 


FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 

FLAT 


20.00 

18.00 

20.00 

22.00 

25.00 

28.00 

31.00 

30.00 

50.00 


5 voir 
12 Volt 


A.H. 

AH. 


$ 12.00 

$15.00 


8.95 

8.95 

8.95 

8.95 

10.95 

8.95 

8.95 

10.95 

9.95 

10.95 
12.00 
15.00 

15.00 

14.00 

15.00 

12.00 

15.00 

18.00 
20.00 
22.00 

25.00 

34.00 

42.00 

12.00 
12.00 
12.00 
12.00 
10.00 
12.50 
12.50 
15.00 

15.00 

19.00 

15.00 

19.00 

24.00 

40.00 

50.00 


TRANSMITTER PACKS 


8N500AA 9.5 500 1X8 AA 18.00 

8N500AA 9.5 500 2X2X2 high 20.00 

8N750AAE 9.5 750 1X8 AA 22.00 

8N750AAE 9.5 750 2X2X2 high 22.00 


POWER PACKS 



VISA, MASTERCARD, 
DISCOVER 

$3.00 SHIPPING & HANDLING 
6% SALES TAX FOR FL RESIDENTS 


ORDER TOLL FREE 

800 • 346 • 0601 

FAX 407-682-4469 
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Club 

, , OF THE 

Month 




MID STATE 

AEROGUIDANCE CLUB 

307 W. 5th St., Marshfield. WI 54449 

For a club lo grow, it needs two 
basic ingredients: active members 
and a permanent flying site. Add 
some community involvement and 
some positive PR, and you have the 
Mid State Aeroguidance Club of 
Marshfield. Wl. 

On the front page of the club's 
newsletter — “Just Plane Talk” — 
the headline reads: “He did it! Hard 
work and dedication pays off for 
club member.” “He" is Francis 
Wesley, who soloed his trainer and 
flew for about 10 minutes before 
making a successful landing. Way 
to go, Francis! 

Club president Don Zais writes 
about the club’s involvement with 
a local E.A.A. chapter during an 
Airport Days event and about how 
the club participated in the 4-H 
Summer Youth Activities last sum- 
mer. Several kids put in some stick 
time, and some of the fathers even 
gave it a try. With rising insurance 
premiums and dwindling flying 
fields, a club that interacts with the 
community and encourages kids to 
get involved 'is to be commended. 

Russell Knetzger’s article — 
“R/C Model Aerobatics for Sport 
Fliers" — describes pattern and 
aerobatic maneuvers, and it in- 
cludes a list of instructors to make 
it easier for beginners to solo. 

“Just Plane Talk” has a lot of 
“plane” truth in it. Keep up the 
good work, and enjoy your two, 
free, one-year subscriptions. 


CLEAN 

with 

Lanier RC's 

CAPRICE 

(An A.R.F.) 


AND FINE TUNE YOUR AEROBATICS! 


Fuselage Length: 45” Wing Span: 63” 

Rec. Engine Size: -45 -60 or 4 Stroke 80-90 Area: 630 sq. in. 

Flying Weight: 6 Ibf. Radio Channels: 4 

Send S.A.S.E. for your free color catalog 

Phone Lanier RC 

404-532-6401 P.O. Box 458 FAX: 

9:00 - 5:30 EST. M-F Oakwood, GA 30566 404-532-2163 



UP VOUR ACT ! 



-FAST MOVING 
i PRODUCTS FROM 


AER0TREND 


THE CHOICE OF CHAMPIONS 


31 Nichols St.. Ansonia, CT 06401-1106 • Phone (203) 734-0600 • Fax I (203) 732-5666 


BLUE LINE 


jj 


Silicone Fuel Linewilha *** PLUS ***!!! 

Why "BLUE LINE'? Here's the simple trulh: 

• Thicker - No more pinholes 

• Stronger - Slays on fittings better 

• More Flexible- Has territic bend 

• Highly Heat-resistant - No cracking or melting 

• A Size lor Any Application - 
tram 5/64' to 3/4' l.d. 

These are the reasons why 'BLUE LINE" Silicone Tubing is #1 on the market today 

OTHER AIRCRAFT ACCESSORIES 




AER0TREND SKID STOPS 

plus -Exhaust" Stacks. "ULTRA BLUE." 
TUNE0 PIPE COUPLERS. "CREAM- 
COUPLERS, "SQUEEZME" FUEL BULBS 
and more 



'GENTLEMEN, START YOUR ENGINES— WITH AER0START"! Here's why 

• No charging necessary, as heavy batteries are no longer needed 

• Starts stubborn enginesl It Aerostart won't start it. it's really sick 

• Aerostart is less expensive than batteries or spring starters 

• It's lightweight — can be carried in your pocket 

• A size lor all engines 

• Maintenance-tree! 

AEROSTART will tit behind a .142 or smaller engine drive flange. For large 
size, installation would be in front ol the propeller 



B&P Associates Gives You Total Plight Line 

FREEDOM 


For all your battery needs, call or write: 

B&P Associates P.O. Box 22054 
Waco, TX 76702-2054 (817)662-5587 


Our new electric starter battery park 
cuts the cord that has always tied your 
starter to the power panel. Discover 
the freedom of being able to start your 
plane wherever it is, and the added 
safety of one less wire to get caught in 
the prop. One charge on this hefty 4 
Amp/hour pack will take you through a 
weekend of flying with power enough 
to spare. But we don't stop there. We 
have Ni-Cads in virtually every size 
imaginable to cut the experimenter in 
you free to design whatever it takes to 
make yours the best setup on the field. 
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SPINNERS 


PLASTIC 

Choose from a wide variety of 
high quality spinners with the 
aluminum backplate difference. 

« Complete Units include spinner, 
sninner nut, and bushino set. 



■ Replacement cones available 

■ Choice of white, red, or black 


SIZE 


PRICE 


PRICE 


S 5 30 


1375 


6 30 


3% ” Dome 
”3%" P-51 


16 75 
15 75 


2 V.-' 


7 40 


3 VT P-40 


2 V. " Need'enose 


7 40 


4V» 


15.75 
19 95 
22 25 


2 Ji- 


ll 65 


* INC. 

21658 Cloud Way, Hayward, CA 94545 

510-783-4868 • FAX 510-783-3283 


NICAP 


Protective cover for all 
brands of glow starters 


Eliminates shorting 
from metal objects in 
your pocket or flight 
box l 


Securely 
Attached ! 



Protects plug 
end from being 
fouled by dirt 


Keeps glow 
starter from 
rolling off of 
flight bench 


#150 NICAP -$1.79 

v, / Contact your local 
hobby dealer ! 

E rnst 4fg . Inc. 37600 Ruben Lane. Suite B Sandy. OR 97055 


C*if eel orders add 52 50 ship A handling 


SCALE R/C AIRCRAFT PLANS 

MESSERSCHMITT 110 twin 

89* 

42.00 

HENSCHEL 129 twin 

93* 

42.00 

LAVOCHKIN LA-7 Russian 

8 1* 

42.00 

HEINKEL 51 A bipe 

90* 

34.00 

AT-6/SNJ I/S scale 

84" 

27.00 

NAKAJIMA Ki 84 FRANK 

88* 

42.00 

HAWKER SEA FURY 

86* 

42.00 

CURTIS R3C2 Racer floats 

88* 

48.00 

Cowls, Canopies available Information $1.00 

• All built up wood construction • All wings shown 

• Plans shippad rolled • Add for foraign postage 

DON SMITH 

2260 N. DIXIE HWY. 

BOCA RATON, FL. 33431 407 395 9523 


LOOK OUT!!!! 

You are about to step into the twilight zone of dectnc motors Would 
you believe 37 oz of thrust from a 05 motor on 7 cells (1400 MA. 
SCR, Sanyo) How about 43 oz. of thrust from 8 of the same cells" 1 " 
MOVE OVER. Mr cobalt, because here comes the ‘WAR EMERGENCY 
POWER* motor The motor is the same basic size and weiaht of the 
cobalt 05 at approx 8oz including the oearbox and propeller When 
you combine this motor, the 'EltCRTO’ motor speed control, the 
RCD micro receiver, a 7 cell. 1400 MA, SCR battery pack and a 
W.E.P folding propeller, the all up weight of the power system is ap- 
prox 23 oz and produces 37 oz of thrust Now you can install this 
system in your model and d your all up weight happens to be less than 
the thrust well need we say more 7777 Remember , you can throttle 
back and tty as slowly as you like, while increasing your flight time 


With our models and power system, you can hold your own whh the 
*Gk>* jobs and put the *HUHT* on a few of them'" The 'WAR 
EMERGENCY POWER* motor was not designed to produce a single 30 
second blast, but to give up to 4 minutes of fuU throttle High 
the typical flight will last for 5W-6 minutes WE KNOW 


: NO 


second blast, but to give up to 4 minutes of lull throttle flight, so that 
al flight will last for 5V*6 minutes WE KNOW OF ! 
OTHER MOTOR THAT CAN MEET OR EXCEED THESE 
SPECIFICATIONS!!!" Eight cell packs are for Hero s only 
Send S2 00 for your catalog 



Model/Tromcs, Inc. 


Seattle. WA 98117 


1-206-782-7458 


RADAR GUNS 

New and Refurbished 



Over 20 Models 
Perfect For Aiy Sport 
For Performance Jaing 
Complete Rental Program 
Priced From $395- $1500 


We Accept 

sac cod 


Call RADAR SALES 
( 612 ) 557-6654 


6240 Larch Lane N., Mpls, MN 55369 


APQn*SPArF EZ- VAC KIT 

/ICnU7r/ILk Electric Vacuum 

Composite Products Bagging System 

You've Wanted to Try It! What are you WAITING For?? 


The EZ-VAC Bagging System guves you 
everything you need to start making 
PROFESSIONAL quality vacuum bagged 
parts. ..includes electric pump, bagging 
tube, breather felt. Quick-Lock bag seals, 
vacuum connector/valve, and hoses. 

ONLY $75.00 

Send SI .00 for complete Catalog 
and get a $2.00 Discount Coupon 
VISA - MASTERCARD ACCEPTED 

Aerospace Composite Products 

P.O. Box 16621 • Irvine, CA 92714 ■ (714) 250-1107 • FAX (714) 250-0307 



AIRWAVES 

r Continued from pan e / 22 1 

THE COST OF MODELING, 
THEN AND NOW 

After a long absence from the hobby. I’ve re- 
cently retired and re-entered the hobby. I re- 
lied on Model Airplane News back in the early 
’30s when I first started building, and I 
thought, what better way to renew my ac- 
quaintance with the hobby than by subscrib- 
ing to your magazine? 

To say that the hobby has changed a lot 
would be an understatement — it’s practically 
unrecognizable! I’m completely appalled by 
the cost of participating in the hobby today. 

1 was brought in by my father, who built 
bamboo-and-silk A-frame models and pro- 
gressed to various rubber-powered types, all 
of which fascinated my young mind. I, too, 
began with simple slab-sided rubber jobs, 
leading to some fairly ambitious and sophisti- 
cated Wakefield models — one of which, built 
from Mode! Airplane News plans, rewarded 
me with a flight of over 30 minutes. I still have 
a faded photo of myself as a small boy proudly 
holding this model, somewhat larger than 1 
was. 

The point of all this is that, had the hobby 
been as expensive then as it is now, neither 
my father nor I would have been able to enjoy 
any part of it. When I peruse the ads in your 
magazine, I see plane kits costing up to S 1 ,000 
dollars, engines that cosi more than automo- 
bile engines and radio gear that’s more expen- 
sive than a good stereo system. How do you 
expect to attract new blood into the field with 
costs like these? 

If you truly want to bring youngsters into 
the hobby, let’s have some plans of models 
suitable for their skills, and let’s see some 
manufacturers produce items commensurate 
with the income level of a kid. 

Forgive me for sounding off, but I needed 
to get that off my chest. 

WALTER E. EMERY 
Eastport. ME 

Mr. Emery, you may have missed the ads for 
inexpensive engines like the K&B .20 
Sportster and Fox .40. How about the 
Goldberg Eagle II trainer, which is under 
$50?. 

Now, I realize this is more expensive than 
bamboo-and-tissue modeling in the '30s, but 
modeling has evolved, and today's spectrum 
includes what was available then and a lot 
more. The point is, the hobby industry today is 
working even harder to produce low-cost 
products than they are to create high-cost 
products. The selection of hobby equipment 
has simply broadened to fit a greater variety 
of preferences and pocketbooks. We have pub- 
lished many features and how-to columns that 
have been directly for beginners on budgets, 
and we plan to publish even more. In a recent 
issue, we included a pull-out plan of a simple 
Randy Randolph 1 rzA design called the "Bee- 
Tween." The plan was free! CC 
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Classifieds 


RATES: non-commercial— 25 cents per word. No charge for name and address (no commercial ads of any kind accepted at this rate.); commercial— 50c per word (applies to retailers, 
manufacturers, etc ): count all initials, numbers, name and address, city, state, zip code and phone number All ads must be paid for in advance. 

To run your ad for more than one month, multiply your payment by the number of months you want it to run. Deadline: the 10th day of the month, e.g., January 10 for the April issue. 
We don't furnish box numbers, and it isn't our policy to send tear sheets. SEND AD AND PAYMENT TO: CLASSIFIED ADS, Model Airplane News, 251 Danbury Rd., Wilton, CT 06897 


R/C WORLD— ORLANDO, FL, CONDO 
RENTAL— 2 bedroom, furnished. Available weekly or 
monthly. Low rates. 100 acre flying field with enclosed 
hangar Swimming pool, tennis courts on site. Minutes from 
Disney World and Epcot Center. For information, call Micki at 
(800) 330-7243 or (407) 260-1252; fax (407) 331 -3867. or 
write to: Page One Management Realty Inc., P.0 Box 4732, 
Winter Park, FL 32793-4732. 

OLD-TIMERS, take a ride back in time to airplane mod- 
eling roots with this vintage book — Gas Models. A true 
collector's book from the early editors of Model Airplane 
News, it contains the best of modeling from the '30s and 
'40s. including great technical information and classic con- 
struction articles from the Golden Age period. $7.95. add $3 
S4H for first item; $1.50 for each additional item Foreign 
(including Canada and Mexico)— airmail, add $7.50 for first 
item. $4.00 for each additional item Payment must be in 
U.S. funds drawn on a U S bank, or by international money 
order (Connecticut residents add 6% tax: Canadian resi- 
dents add 7% tax ) Air Age Mail-Order Service. 251 Danbury 
Rd.. Wilton. CT 06897. 

PLANS ENLARGED scanning/plotting services. CAD/ 
pnnter plotter software. Free information. Concept, PO 669E, 
Poway. CA 92074-0669; (619) 486-2464. [11] 

CUSTOM-EMBROIDERED JACKETS caps, 
patches. For 64-page color catalogue, send $2 Creative 
Sportswear, P.0 Box 158. Oley, PA 19547. Call (800) 444- 
9016. (11) 

NONE BETTER IN THE UNIVERSE! The best VHS 
flight-instruction tapes available anywhere! Silicon Valley 
R/C Technologies (800) 822-1 500 (11) 

MAGAZINE COLLECTION for sale 20+ years of 
MAN, ACM, MB. MA. AAM. Wings. Air Power and more! 
Send long SASE lor list. Tony Avak, 114 Atalanta St., Lex- 
ington Park, MD 20653. [11 1 

WANTED model engines and race cars before 1959 Bon 
Blackburn. P.0 Box 15143, Amarillo. TO 79105; (806) 622- 
1657. [11-5/931 

WANTED: Berkeley and Cleveland kits or related items: 
parts, plans, boxes, brochures, books, ads. radio equipment, 
accessories, etc. Gordon Blume. 4649-191S1 Ave. S.E., 
Issaquah. WA 98027 [11/12) 

WANTED: Cox C/L airplanes and cars, including Corsair. 
Stuka. Eliminator 2 and T like Chopper Call or write: Jeff Gil- 
bert, 2695 Buena Vista Ave.. Lemon Grove, CA 91945; (619) 
466-6808, [11) 

WANTED: your old proportional radios; interested in pre- 
1980. American made; C&S. Deans. Klinetronics Spar and 
others. Older is better. Ron Gwara, 21 Circle Dr.. Waverly. 
NY 14892; (607) 565-7486 |1 1-3/93] 

WANTED: old. unbuilt, plastic model kits. Planes, mili- 
tary. figures, cars, promo. Aircraft or missile desk models 
Send list, price Models. Box 863. Wyandotte. Ml 48192. 
[11-9/93] 

ENGINES: Ignition, glow, diesel. New. used, collectors, 
runners. Sell, trade, buy Send $2 for large list Rob Eierman. 
504 Las Posas. Ridgecrest. CA 93555. (619) 375-5537. 
[11/12] 

ANTIQUE IGNITION AND GLOW PARTS 
CATALOGUE: 1 00 pages— timers, needle valves, origi- 
nal cylinder heads, point sets, drive washers, stacks, spark 
plugs, plans. Engines: Atwoods. Baby Cyclones. McCoys. 
Hornets, others S8 postpaid U.S.; $20 foreign. Chris 
Rossbach. R.D. 1 Oueensboro Manor. Box 390. Gloversville. 
NY 12078. [11/12/1/2] 

MAGAZINE BACK ISSUES — Flying Aces. MAN. Air 
Trails ; 1930s and '40s. FM. RCM and more. Send SASE tor 
list to: Carolyn Gierke. 1276 Ransom Rd , Lancaster, NY 
14086. |11/12/1/2] 


1 930s to 1 950s MODEL AIRPLANE MAGA- 
ZINES; 1930s aviation pulps— complete and good condi- 
tion: $1 for list. Bruce Thompson. 328 St. Germain Ave., 
Toronto, Ontario. Canada, M5M 1W3. [11-4/93] 

SCALE MODEL RESEARCH: Aircraft documentation 
World's largest. Over 3.300 different Foto-Paaks and 20.000+ 
drawings Catalogue— $4; 2334 Ticonderoga Way. Costa 
Mesa, CA 92626 [11-6/93] 

GO FLY A BIRD! 1 7"-wingspan mechanical flying robin 
will amaze and amuse. Fun for everyone, and a great gift. 
Order now tor Christmas— $7.95 (postage paid) Phoenix 
International, P.0. Box 22844. Tampa. FL 33622. [11/12] 

PLANS: l12 1 /2-inch B-36. 100-inch Constellation, 1 15-inch 
B-29 — $30 each Also, 135-inch B-24-S35. Add S4.50 ship- 
ping John Murphy. 29 Cheryl Or.. Allenstown, NH 03275. 

(Ill 

SCALE DOCUMENTATION, plan enlarging; 140 su- 
per-scale sport and giant R/C construction plans, three-views, 
cutaway drawings Over 100.000 documentation photos in 
stock; 120-page catalogue. $5 ($10 overseas). Jim Pepino’s 
Scale Plans and Photo Service. 3209 Madison Ave.. Greens- 
boro, NC 27403; (919) 292-5239. Visa. MasterCard [1 1/12/ 
1/3/5] 

OLD-TIMERS, 1967 OR OLDER— SKY SQUIRE. 

completely built and ready to fly: balsa-covered foam wing, 
with a Veco .61 R/C in excellent condition; four servos; wheels; 
painted red and white— $400 or best offer SUPER DAWG, -V 
4 built, covered w/orange and red MonoKote— $125 or best 
offer SENIOR FALCON, balsa-covered foam wing. 4: built; 
ready to sand and paint— $175 or best offer. Foam wing-core 
for a SENIOR FALCON— S50; loam wing-core for DAS 
MIDDLE STICK— $50 Send SASE for more info: R Hodge, 9 
Woodland Ave., Coventry. Rl 02816. [11] 

CONTACT OTHERS who love models! For fans, collec- 
tors and traders. Very inexpensive 1 Send SI for information 
and personal interest application. Club One. "M." 9955 River 
Rd.. Petersburg, VA 23803. [11/12] 

DISTRIBUTORS WANTED tor a future R/C airplane 
dealer. Send information to T Smith. 465 E. Paletown Rd., 
Quakenown. PA 18951. [11/12] 

WANTED: plastic gas Hiller Flying Platform (late '50s); also 
Dynajet stuff David Rose. 9454 Wilshire Blvd . #600. Beverly 
Hills. CA 90212. [11] 

GIANT-SCALE PLANS— 3-engine Blohm and Voss 
BV138; 4-engine HA139; Northrop Gamma. Details and photo, 
two stamps. Gene Falada. Sea-clusion Aeronautics. 22W 070 
Byron Ave.. Addison. IL 60101. [11] 

EXPERIMENTAL ROCKETRY— Missiles, motors 
launchers— $3. Northstar-A5, 813 Cherry Ave., Albany. GA 
31701. [11] 

BALL BEARINGS for engines, high-performance, class 
3/P6 with polyimide, phenolic, or steel retainers. Sold in sets 
or individually, SASE lor price list; REVM0R, P.0. Box 548. 
Palm City. FL 34990; (407) 283-6831 after 5. [11/12] 

GIANT-SCALE PLANS by Hostetler Send SASE to 
Wendell Hostetler's Plans. 1041 B Heatherwood. Orrville. OH 
44667 [10/93] 

START YOUR OWN HOBBY SHOP or buy for 

friends or group; 30 to 60 percent off. For information, send 
$1 and no 10 SASE. R&L Hobbies 10334 Portage Rd., Box 
MAN, Portage. Ml. 49002 [11/12] 

INTERNATIONAL AIRCRAFT RESEARCH. Need 
documentation? Include name of aircraft tor availability of 
documentation with $3 lor three-view and photo catalogue 
1447 Helm Court. Mississauga. Ontario. Canada L5J 3G3 [11/ 
12 / 1 ] 


IMPORTED DIESEL ENGINES— AE Aurora. Cipolla. 
D-C. KMD. MAP3. MIKRO. MK. MWS. PAW. Pfeifer, Silver 
Swallow and USE. Also replica Letmo. Mills and MOVO die- 
sels and rare imported glow engines and CO? motors Ten- 
page catalogue, $1 CARLSON ENGINE IMPORTS. 814 E. 
Marconi. Phoenix. A2 85022. [12/2/4/6] 

P/C — THE EASY WAY to simulate metal panels; SI 
gets info and sample Clarke Smiley. 23 Riverbend Rd.. 
Newmarket, NH 03857. [11/12] 

WANTED: complete engines/parts tor airplanes, outboards, 
race cars prior to 1960 Wes Pettinger. 1501 Banbury Ct., 
Richardson. TX 75082; (214) 669-4003 or 907-0930. [11] 

CONTROL-LINE AND R/C kits cut on per-order ba- 
sis. Send SASE to: Repli-Kit, P O. Box 1412, Inverness. FL 
32651-1412. 

WANTED: model airplane engines and model race cars 
made before 1950. Jim Clem. 1201 E. 10. P.0. Box 524. Sand 
Springs, OK 74063; (918) 245-3649. [6/93] 

BUTTON-HEAD SHEET-METAL SCREWS^no 

2x'/2— S4.90 for 100:4-40x3/4 alloy socket caps— $4.75 for 
100. New. lower prices on metric socket caps Free cata- 
logue — contact Micro Fasteners. 110 Hillcrest Rd.. 
Flemington. NJ 08822; (908) 806-4050; lax (908) 788-2607 

HELICOPTER SCHOOL— 5 days of hands-on instruc- 
tion with X-Cell helicopters and Futaba computer radios. Small 
classes tailored to your individual needs. Beginner to expert 
Includes all meals and lodging Over 225 satisfied students 
and 7.500 flights logged. Located on a 67-acre airport used 
exclusively for R/C training owned and operated by Ernie 
Huber, five-time National Helicopter Champion and helicopter 
designer Send for free information and class schedule now! 
R/C FLIGHT TRAINING CENTER. P.0. Box 727, Crescent City. 
FL 32112. or call (904) 698-4275 or Fax (904) 698-4724. 
[11/12/1] 

USED ENGINES WANTED— ignition, glow, diesel. 
Send description and price for prompt reply. T Crouss. 100 
Smyrna St.. West Springfield, MA 01089. [11/12] 

VACUUM-FORMING— Do <: yourself. New. 128-page, 
illustrated book shows you how Make car bodies, helicopter 
canopies, airplane parts and boat hulls. Start with ullra-low- 
cost basic setup, or form up to 'i8-inch-thick plastics with in- 
novative. two-stage vacuum system. Make a high-vacuum 
source for less than S6 Eight chapters include plastics, molds, 
heat & vacuum sources, tips and examples It's easy' Try it! 
S9.95. Vacuum Form. 272B Morganhill Dr., Lake Orion. Ml 
48360 Or call, 24 hours: 800-737-3000, ext 2; $1 surcharge 
Visa/MC orders. [11] 

COMPUTER DESIGN. Design models with CAD soft- 
ware. Review sampler, $1 1 . Catalogue, $1 . Complete IBM soft- 
ware line— graphics, business, scientific, games. Windows. 
State disk size. Vista-MA Software. 95106 Huaala PI Mililam. 
HI 96789. [11/12] 

FOR SALE: original castings for no. 3 Atom. Need machin- 
ing; four castings; drawings, $29 50 Joel Balsam. 4 Pickwick 
Hill Dr., Huntington Station. NY 11746. [11/12] 

FREE BULLETIN BOARD: new electronic bulletin board 
for R/C modeling enthusiasts. 1200/2400 Baud support. (315) 
652-5641. [11/12/1] 

WANTED: slot cars; '60s and 70s era; HO Aurora. Cox or 
Monogram: parts also Dewitt Barham. 8371 Bashan Lake 
Ave., San Diego, GA 92119; (619) 463-7099. [11/12] 
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546 S. Pacific St.. Suite C-101 
San Marcos. CA 92069 
(619) 591-4228 • FAX (619) 591-921 1 



RETAIL ’* 

$32 95 $34 95 

S3fi 95 

$39.95 

ENGINE 

SMALL MEOIUM 

LARGE 

PUMP 

ASP 

40 

61-91 108 

61-91-108 

ENYA 

19-35 40-45 

60 80 

40-80 

FOX 


60-74 

60-74 

H.B. 

15-25 40 

61 

40-61 

H.P. 

20 40 

61 

40-61 

IRVINE 

20-30 40-46 

51 

40-61 

K&8 

15-35 40-50 

61-65 

40-65 

KRAFT 


61 

61 

MAGNUM 

21-25 40-45 


40-44-45 

MERCO 

30-35 40 

50-61 

40-61 

O.P.S 

40 

60 

40-60 

O S MU 

IS- 35 40-50 

60-90-108 

60-61-108 

PICO 



90 

ROSSI 

40 

61 

61 

ROYAL 

25 40-45 


40-45 

SKYWARD 

25-20 40-46 

61 

40-46-61 

SURER T16R£ 

20-23 '-34-40-46 

51-66-90-2000 

40-45-46-51 

SUPER TIGRE 


2500-3000 

60-90-2000 

SUPER TIGRE 



2500-3000 

WEBRA 

40 

61 

61-90 


MANUFACTURED BY VARSANE PRODUCTS 


“High-Amp" Powerpole' 

Modular "Silver Plated" Connector 


Rated 30 Amps at 600 VD.C Etoctncat Resstance 250 Martas 
Color Co-onJrated 'Red & Back Lean Huang 



Only certified checks tx money order* accepted Minimum order 
SM.OO; *or three packages of 4 Powerpole* ($4.00 per package * 
$2.00 shying and handling) CT resident* add 0 5N> sales tax 
Price* sut»ect to change without notice 

DEALER INQUIRIES INVITED. For further information and 
dealer prices send SASE and Busmesa Card to 

SERMOS R/C 

SNAP CONNECTORS, INC.* 

Cedar Comers Station 

Box 16787. Stanford, CT 06905 (203)322-6294 


IMPORTED DIESEL ENGINES 
World's Best Selection 

AE, Aurora, Cipolla, D-C, KMD, 
MAP, Mikro, MK, MWS, PAW, 
Pfeffer, Silver Swallow, and USE. 
Also Replica Mills, MOVO and 
Letmo diesels and rare imported 
glow engines and C0 2 motor 
sets. Ten page catalog $1.00. 

CARLSON ENGINE IMPORTS 

! 814 East Marconi, Phoenix. AZ 85022-31 12 


VIDEO VIEWS 

( Continued from page 1 23 f 

over rough terrain, gleaning shreds of lift from 
dunes and walls not as tall as the pilot, some- 
times scraping for lift a mere meter from the 
ground. The scenery ranges from very pretty to 
breathtaking and the film looks like it was made 
to order for the New Zealand Travel and Tour- 
ism Board. It’s hard to see how a viewer could 
fail to be inspired to get a glider and try a similar 
flight. A minortechnical inaccuracy occurs when 
they equate the lift from a moving water wave 
with dynamic soaring — no matter. 

I thought that the tape would end here, but 
another enjoyable chapter on a scale WWI bi- 
plane. the FE2, followed. This segment is a fine 
way to present a scale subject in context, mixing 
shots of the model on the ground and in flight 
with old photos and memorabilia from the WWI. 
The narration was lively, interesting and infor- 
mative. The tape could have ended here, but 
there’s one more segment. Without explanation 
or introduction, we are watching from an on- 
board camera as a model plane does aerobatics* 
It's an interesting idea, but the action was not up 
to the production standards of the rest of the 
video. Believe me, the Airborne Video and the 
Goal and Return flight sections alone are worth 
the price of admission. 
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A&M Aircraft 

53 
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Pica Enterprises. Inc. 

41 
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Hel-X 

93 
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30 

Historic Aviation 
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Robart Manufacturing 
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119 

Indy R/C 

43 

See Temp 
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Airtronics, Inc 

4 

International Paper Airplane Co 

106 

Sermos R/C Snap Connectors 
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Alberta's Uttiest Airport 

107 

J&K Products 

101. 

Shields Aviation 

114 

Altech Marketing 

C2.50 

JD Model Products 

54 

Shop Task 
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America's Hobby Center 

* 78-79 

JR Remote Control 

14 

Showcase Model Co 

107 
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125 

K&B Manufacturing. Inc 
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Sig Manufacturing 
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K&S Engineering . 
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Sky Aviation 
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Boca Bearing 

118 

Kress Jets. Inc 
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Slimline 
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Bridi Aircraft 
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Kyosho 
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Bruckner Hobbies 

61 

L&R Aircraft 
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Slimline 
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Bumble Bee 
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Landing Products 
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Sport Flyers Association 
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Byron Originals, Inc 

74.91 

Lanier RC 
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SR Batteries 
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Carl Goldberg Models 

48 

LDM Industries 

72 

Super Tigre 

117 

Carlson Engine Imports 

138 

Level Ten Products 
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Talone 
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Charlie's R/C Goodies 

101 

Major Decals 

88 

Technopower II, Inc 
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Classified Directory 
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M A N. Back Issues 
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Cleveland Model and Supply Co 

122 

M A N. Buyers’ Mart 
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The Airplane Factory 

115 

Color Guide 

118 

MAN. Customer Service 

106 

TNR 

123 

Cox Hobbies 

114 

M A.N. Subscription 

35 

Top Gun Aircraft 

93 

Coverite 

116 

Marc’s Modelers Tools 

122 

Top Rite 

C4 

Dave Brown Products 

77 

Ml Air 


Tower Hobbies 

.111-113 

Don Smith „ 

. 126 

Midwest Products 

23 

Trinity Products 

3 

Du*Bro Products .Z 

107.109 

Military Book Club 

33 

U.S- Aircore 

19.58 

Eagle Miniatures 

101 

Milt Video Library 

69 

Vailly Aviation 

116 

Eldon J. Lind Company 

122 

Miniature Aircraft 

84 

Varsane Products 

138 

Electric R/C Corp 

88 

Model Aviation Technology 

77 

Video Specialities 

118 

Ernst Mfa 

126 

Model/Tronics 

119,126 

Watkins Aviation. Inc 

118 

1st US. night School 

118 

National Balsa 

101 

Williams Bros 


Fox Manufacturing 

95 

Nick Ziroli 

100 

Windsor Propeller Co 

22 

Futaba Industries 

C3 

Omni Models 

105 

Young Engineering 
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Global Hobby Distributors 
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O.S. Engines 

13 
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Pacer Technology 
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Great Planes 
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Palmer Plans...” 
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